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PREFACE to the Sixth Edition 


An excellent response to previous edition, I feel great pleasure in presenting fully 
revised edition of the book “GRB Advanced Problems in Organic Chemistry for 
JEE” according to latest pattern of examination. 

This book deals with objective problems of each chapter which include Single 
Choice, Multiple Choice, Matching Type, Comprehension Type and Integer Type 
Problems. Exercise-1 in every chapter contains two levels, Level-1 is for JEE-Main 
and Level-2 is for JEE-Advanced. “this book is highly desirable that students, 
particularly those who work very much on their own, should have a mean of 
achieving confidence in organic chemistry”. 

The study of Organic Chemistry requires at least three processes : Learning, 
Understanding and Application. A very good way of achieving it, is through solving 
the problems. 

1 do hope that the new revised edition of the book will be more useful to the 
students and learned teachers. Suggestions for further improvement of the book will 
be gratefully acknowledged. 

I wish to acknowledge my indebtedness to all the faculties across the India for 
their enthusiastic support and their useful suggestions given from time to time for 
improvement of this book. 

1 would like to thanks Mr. Manoj Kumar Bathla and Mr. Vishvnath Bathla, 
Directors of G. R. Bathla Publications Pvt. Ltd. for their effort in bringing out this 
edition. 

February, 2014 Himanshu Pandey 


Note : Students and honourable teachers may feel free to give valuable suggestions 
on the mail suggestionsgrb@gmail.com to improve the quality of book. 






PREFACE to the First Edition 


“New Pattern Advanced Problems in Organic Chemistry for IIT-JEE” has 

primarily been written with the aim of meeting the needs and. interests-of student 
seeking admission to professional courses especially in engineering and medical. 

The present book on organic chemistry is designed especially in accordance with 
the new examination pattern and syllabus of IIT-JEE. The main objective of 
preparing this book is to keep pace with the changing trends of entrance 
examinations. To make the students more familiar with trends and tricks, how to 
solve problems, the present problems book has been prepared. The other salient 
features of the problems book are summarized below. 

* The problems are based on basic concepts, preparations, properties, structures 
and usefulness of organic chemistry. ' 

— Due considerations have been given to mechanism and stereochemical aspects 
of chemical reactions. 

Maximum problems in this book are designed by combining two or more 
concepts. Answering them need thinking and deep knowledge. 

1 wish to acknowledge my indebtedness to Mr. Amresh Sharma, Mr. Amit Mishra 
and Mr. Vivek Pathak for their enthusiastic support. 

1 acknowledge the blessings and support of my mother Smt. Kalindee Pandey, 
father Dr. S.N. Pandey, uncle Shri Sudhakar Pandey, brother Sudhanshu, Saurabh and 
my wife Jaya.They supported me all the time during the preparation of book. 

I would like to thank Shri Manoj Kumar Bathla and Shri Vishvnath Bathla, 
Directors, G. R. Bathla Publications Pvt. Ltd., for their effort in bringing out the book. 

The author will be grateful to teachers and students, if they be kind enough to 
offer criticism and suggestions for its improvements and to point out the inevitable 
errors which, inspite of all efforts, creep in. 


April, 2010 


Himanshu Pandey 
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j 1 . Which of the following belongs to +/ group ? 

(a)—OH (b)— OCHj (c) —COOH (d)— CH } 

' 2. Which of the following is the strongest -I group ? 

| (a)—N + (CH 3 ) 3 (b)— + NH 3 (c)— + S(CH 3 ) 2 (d)—F 

| 3. Among the following compounds, the strongest acid is : 

(a) HC^CH (b)C 6 H 6 (c)C 2 H 6 (d)CH 3 OH 

: 4. Carbocations may be stabilised by : 

i (a) 7 i - bonds only at allylic position 

(b) Jt - bonds only at vinylic position 

(c) n - bonds at allylic and benzylic position also 

(d) -I effect 

, 5. In the anion HCOO", the two carbon-oxygen bonds are found to be of equal 
\ length. What is the reason for it ? 

! (a) The C=0 bond is weaker than the C—Obond. 

' (b) The anion HCOO - has two resonating structures. 

I (c) The electronic orbitals of carbon atom are hybridized, 
j (d) The anion is obtained by removel of proton from the acid molecule, 
i 6. Which of the following resonance structures is the major contributor to the 
' resonance hybrid ? 

I CH 3 — CH 2 —CH—OMe <=> CH 3 —CH 2 —CH=OMe 

I (i) (ID 

I (a) I 0) H 

(c) Both have equal contribution (d) They are not resonance structures 

+ 

7. The species CH 3 CHCH 3 is less stable than : 

(a) (CH 3 ) 3 C + (b)CH 3 CH 2 CH 2 (c)CH 3 CH 2 (d)CHj 
; 8.' Arrange in the order of decreasing pK b . 

| (P) F—CH 2 CH 2 COOH (Q) Cl—CH —CH 2 —COOH 

! ci 

| (R) F—CH 2 —COOH (S) Br — CH 2 —CH 2 —COOH^ 
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Correct answer is: 

(a) Q> S> P> R (b) P> R> S> Q (c) R>Q>P>S (d) S>Q>P>R 
The strongest base is : 


(a)CHj —N—CH 3 


h 2 n nh 


(c)C 6 H 5 — N—c 6 h 5 


(d)CHj—NH — CH 3 


Consider the following species : 

M)OH (fl)CHj—8 (C)CHj (£)) NI 

Arrange these species in their decreasing order of nucleophilicity. 


(D) NH 2 


(a) C>D>B>A 
(c )A> B>C> D 
Consider the following carbanions : 


(b )B> A>C> D 
(d )C>A>B>D 


(i) h 3 co—<JO)~ fr 1 * (U) ° 2N_H © )_ 


GY) H 3 C 


Correct decreasing order of stability is : 
(a) II > 111 > IV > I ( 

(c) IV > I > II > III I 

OH OH OH 


(b) III > IV > 1 > II 

(d)i>n>m>rv 


no 2 

1 II III 

Arrange the following phenols in increasing order of p Ka [ value. 

(a) I < II <111 (b) III < I < II (c)m<II<l (d) 1 < III < II 

CH 2 COOH 


MO 


CH 2 =CHCH 2 —cooh ch 3 ch 2 cooh 


Arrange the following acids in decreasing order of [H + ] cone. 

“ (a)i>n>m (b) ii> m>i <c>n>i>m (d)in>n>i 
R Arrange the following in decreasing order of the pKa value. 
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CH 2 =CHCH 2 NH 2 ,CH 3 CH 2 CH 2 NH2, ch=cch 2 nh 2 

(a) I > II >111 "(b) II > I > III (c) III > II > I (d) II < III < I 

15. Arrange the following in increasing order of p Ka value. 



(a) I < n < III (b) III < I < II (c) HI < II < I (d) II < III < I 

16. Arrange the following in decreasing order of basicity. 

Cl" RC OO" OH" R0~ NH 2 

I H HI IV V 

(a) I > II < III > IV < V (b) V > IV > II > III > I 

(c) I > II > III > IV > V (d) V > IV > in > II > I 

17. Arrange the following in increasing order of stability. 



(D (II) (ni) 

(a) I < II < III (b) II < I < III (c) I < III < II (d) II < III < I 
18. Decreasing order of stability for the following radicals is : 

ch 3 CH* 



ch 2 =ch,ch 2 ch= 

(I) (II) 

(III) 

(a) II > III > I > IV fb) III > II > I > IV 

(c) III < II <1 < IV (d) I<IV<II<III 

19. Increasing order of the following stability is : 


CH 3 CH=CH 2 

(I) 

CH 3 \ 


ch 3 ch 2 ch=ch 2 

(II) 


ch 3 / 


CHCH=CH 


2 , (CH 3 ) 3 CCH=CH 2 
(III) (IV) 

(b) I > III > II > IV 
(d) IV > III > II > I 

20. Which of the following molecules can act as a nucleophile and an electrophile ? 
(a)CH 3 NH 2 (b)CH 3 Cl (c)CH 3 CN (d)CH 3 OH , 


(a) I > II > m > IV 
(c) I > IV >111 >H 
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21. Which of the following molecules has the shortest carbon-carbon single bond 
length ? 

(a) CH 2 — CH—C—CH (b)CH 2 = CH—-C=N 

(c) CH 2 =CH — CH=0 (d) CH 2 = CH—CH=CH 2 

22. Give the correct order of decreasing basicity of the following compounds. 

C 6 H 5 NH 2 (C 6 H 5 ) 2 NH (C 6 H 5 ) 3 N c 6 h,,nh 2 

(I) (II) (III) (IV) • 

(a) I > II > III > IV (b) IV > III > II > I ! 

(c) IV > I > II > III (d) III > II > I > IV 

23. The correct order of stability of the following carbocations is : 

(a)CH 3 CH 2 CH 2 >CH 2 = CH—CH 2 ^>CH 2 =CHCHCH 3 > 

CH 2 = CHC(CH 3 ) 2 


(b) CH 2 =CHCH 2 >CH 3 CH 2 CH 2 >CH 2 = CHC(CH 3 ) 2 >ch 2 =chchch 3 

(c) CH 2 =CHC(CH 3 ) 2 >CH 2 = CHCHCH 3 >ch 2 =chch 2 >ch 3 ch 2 ch 2 

(d) CH 2 = CH—CHCH 3 >CH 2 —CHC(CH 3 ) 2 >CH 3 CH 2 —CH 2 > 

ch 2 =chch 2 

24. The order of decreasing stability of the following cations is : 

CH 3 CHCH 3 , CH 3 CHOCH 3 , CH 3 CHCOCH 3 
(I) (II) (III), 

(a) III > II > I -(b) I > II > III (c) II > I > III (d) I > III > II 

25. What is the decreasing order of strength of the bases ? 

(I) OH" (II) NH 2 (III)H—C=C" (IV)CH 3 CH 2 

(a) IV > II > III > I (b) III > IV > II > I 

(c) I > II > III > IV (d) II > III > I > IV 

26. ,The decreasing order of nucleophilicity among the nucleophiles is : 

(I)CH 3 —C—O" (II)CH 3 0‘ 

O 


(III)CN- 


(a) I > II > III > IV 

, (c)n>iii>i>rv 

27. Different hydrogen in 

A 


(IV)H 3 C 





o 

II 

S~0‘ 

II 

o 


(b) IV > III > II > I 
(d) III > II > I > IV 


B C D B F 

CH 3 CH= CH—CH 2 — CH 2 —CH(CH 3 ) 2 
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are represented by alphabets, 
towards radical substitution, 
(a) C > A > E > D > F > B 
(c)B>C>A>F>D>E 
28. Consider the following : 


CH 3 CH 2 NH 2 , 

(I) 


Arrange them in decreasing order of reactivity 

i 

(b)F>B>A>C>D>E‘ 

(d) A > B > C > D > E > F 


O 

II . 

ch 3 cnh 2 , 

(II) 

(III) 




Correct order of their basic strength is : 

(a) I < II < III ' (b) II > 1 > III (c) III < II < 1 (d) II < III < I 

29. The possible structure (s) of monothio-carbonate ionrs : 


(a) 



(b) 


SO. o 


• • 
s: 


:ck ^o: 



30. In which of the following molecules, n - electron density in ring is minimum ? 



31. In which of the following compounds the hydroxylic proton is most acidic ? 
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32. The correct order of acidity of the following is : 



(a) III<IV<I<II 
(c) IV < III < I < n 



(d) None of these 


33. In the following compounds. 



the order of basicity is : 
(a) IV > I > III > II 
(c) II > I > III > IV 
34. Consider 



(b) III > I > IV > II 
(d) I > III > II > IV 


35. 


36 . 



(II) O 2 N\^^^N0 2 



The correct order of their acidity is : 
(a) II > I > III > IV 
(c) IV > III > II > I 



(III) N02 


nh 2 



(b) II > III > I > IV 
(d) none of these 

(II)CH 3 0^OV^ NH 2 

(IV) 



The correct order of decreasing basicity of the above compounds is : 
(a) I > II > ID > IV (b) II > I > IV > III 

(c) iii > iv >ii > i (d)ii>i>mVrv 


Select the correct order of basicity. 

(a)CH 3 CH 2 >CH 2 .= CH~ >HC=C“ >OH“ 


(b) CH 3 CH 2 >HOs=C" >CH 2 =CH“ >OH~ 

(c) CH 3 CH 2 >OH“ >HC=C“ >CH 2 — CH _ 

(d) OH“ >HC = C” >CH 2 =CH" >;CH 3 CH 2 


37. The acidity of the protons H + in the following is : 
O 


(I)CH 3 CH 2 CCH 3 

o o 


(II)CH 3 CH 2 OCCH 3 


(III) CH 3 CH 2 OCCH 2 COCH 2 CH 3 
(a) I > II > III (b) I > III > II (c) II > I > III 

38. Whic h com parison is not correct as indicated ? 

(a) \—OH>CH 3 OH (acidic nature) 


(d) III > 1 > II 


■O- NH 2 >CH 3 NH 2 (basic nature) 


// ^ 


CH 2 >CH 3 CH 2 (stability) 


r\ 


COH > CH 3 COH (acidic nature) 


39. How many n electrons are there in the following species ? 

(a) 2 (b) 4 (c) 6 (d) 8 ; 

40. Which of the following is not correct ? 

(a) A sigma bond is weaker than n bond. 

(b) A sigma bond is stronger than n bond. 

(c) A double bond is stronger than a single bond. 

(d) A double bond is shorter than a single bond. 

41. The length of the carbon-carbon single bond of the compounds 

* ' ° _ r _ y-i . nil 


(II) CH, = CH—C=CH (II)CH=C—C=CH 

(III) CH 3 — ch=ch 2 (IV)CH 2 = CH— ch=ch 2 

is expected to decrease in the order : 

(a) III > II > I > IV (b) I > III > II > IV 

(c)III>rV>I>II (d) II > IV > I > III 

42. Which of the following involves no displacement or shifting of electrons 

" (a) Zeeman effect ,, (b) Inductive effect 

(c) Resonance (d) Electromeric effect 

43 . Which of the followihg exhibit electromeric effect ? 

(a) Alkanes ' r (t>) Aldehydes 

(c) Alkyl halides (d) Alkyl amines 


(b) I > III > II > IV 
(d) II > IV > I > III 
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44. Point out the incorrect statement about resonance. 

(a) Resonance structure should have equal energy. 

(b) In resonance structures, the constituent atom should be in the same position. 

(c) In resonance structure there should be the same number of electron pairs. 

(d) Resonance structures should differ only in the location of electrons around 
the constituent atoms. 

45. Resonating structures of molecules have 

(a) identical bonding 

(b) different bonding 

(c) identical arrangement of atoms and nearly same energies 

(d) the different number of paired and unpaired electrons 


46. Shifting of electron of a multiple bond under the influence of a reagent is called: 

(a)7-effect (b) M-effect (c) ^-effect (d) T-effect 

47. Give the correct order of increasing acidity of the following compounds 

®<@Loh ” 


(II) 


(III) y~COOH 

(a)II<I<IV<ni 
(c) i < n < iv < ni 
48. Consider the following benzyl alcohol: 
CH 2 OH 



OH 


(IV) 



C=CH 


(b) iv < ii < i < m 

(d) IV<I<II<III 
CH 2 OH 


<40 


«4o 


NO, 


ch 2 oh 

CH 2 OH 

1 

me (o) ■ 

< IV )[0] 

och 3 

r 

CI 

Correct order of their K b value is : 


(a) III > IV > II > I 

0) m > i > iv > ii 

(c) I <II<III<IV 

(d) IV > II > I > III 
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49. Resonance energy of these compounds will be in the order as : 


a) 


K 


(II)O 

O 


(III) 

H 


H 

(a) m > I > II 


(b)i>n>m (c) ii > hi > i (d> ii > i > hi 


III 


LEVEL-2 


1. Which of the indicated H in the following is most acidic? 



(X) 


(d )P 


(a) X (b) Y (c) Z 

2 . In which of the following compounds is hydroxylic proton the most acidic? 
F 


(a) 


O 




H 


(b) ( c ) x ^ 


\ (d) 

\ H 


O 




H 


(a) CH 2 =CH / 

CH 

S \® 

(b) CH 2 CH 2 


CH, 


F F 

3. Which of the following pairs does not represent the resonance contributors of the 
same species? 

e O 

e || 
and CH 2 —CH 
© 

CH 

/ \ 

and CH 2 -CH 2 

© 

. r -. x * CH 2 

(c) | ) CH—CH 2 and | / CH=CH 2 

CH 2 / CH 2 

© /P © /P 

(d) CHy—NX o and CH 3 —N x 

\ Q e 

4. Which of the following is not a planar molecule? 

(a) H 2 C=C==CH 2 (b) H 2 C=C—C=CH 2 

(c) H 2 C=C=0 (d) NC—HC=CH—CN 1 

5. Which of the following pairs does not represent resonance structures? : 

0 0 0 0 

(a) CH 3 —C=N—OandCHj—C=N—O 


© 


O 


,0 
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0 0 q ^ 

(c) CH 2 =N=N and CH 2 —N =N 

(d) C 6 H 5 —C(® andC 6 H 5 —C( 

X NH 3 x NH 2 

6 . In which of the following pairs is the structure on the right major resonance 
contributor? , ' 

J' 0 /° 

(a) CH 3 —Cf <—> CH 3 —C^e 

x O—H ^O—H 

•• © © 

(b) CHj—CH—Cl* CH 2 —CH=Ci: 


(c) 


!>o - t^- e ° 


ch 3 . 


^-■^3 \ © © 


J \ I 

(e) )C=0 <—©• /C—O 

CH / CH 3 

7 . In which of the following pairs of resonance contributors is the structure on the 
right a important contributor? 


© 

(a) H—C= 0 I <—■> 

© © • • 

(b) CH 2 — N=N <- 

(c) CH 3 —CH—OH 


h— c=o: 

> CH 2 =N = N 


© 


CH 3 —CH=OH 


(d) All of the above 

8. Examine the following resonating structures of formic acid and arrange them in 
decreasing order of stability : 


o 

e O 

©0 

o© 

i 

1 i * • 

© 


1 

H— C— OH <- 

-© H— C=0 —H <- 

H— C— OH <- 

-» H—C—OH 

• • 


© 

© 

(I) 

(II) 

(III) 

(IV) 


(a) II > I > III > IV 

(b) I > II > III > IV 

(c) ffl>II>lV>I 

(d) IV > III > I > II 


9. Which of the following compounds will not show resonance? 



© 


(b) CH 2 =CH—CH=CH—CH 2 
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10. Which of the following compounds will exhibit d-orbital resonance? 


H 



11. Which of the following represents resonating structure of? 



(c> e<^ ^ © 


(d) All of these 


12. Which of the following is not a permissible resonating form? 

0 Q 0 Q 

(a) CH 2 —N—O (b)CH 2 =N—O 


CH 3 

0 

(c) CH 2 =N = 0 
CH, 


CHj 

.© 

(d) CH 2 —N = O 
CH, 


13. Less contributing structure of nitroethene is : 


(a) CH 2 =CH—N<^e 

© • © ® 

(c) CH 2 —CH—N \ © 
X 0 


(b) ch 2 


0 

(d) CH 2 


© ® /P 

-CH—N \ e 

x O 

© 

® P 

-CH=N^ e 

O 


14. Which will be the least stable resonating structure? 

© © •• © ® •• 

(a) CH 2 =CH—CH—CH—NH 2 (b) CH 2 —CH—CH=CH—NH 2 

(c) CH 2 — CH=CH—CH=NH 2 (d) CH 2 =CH—CH—ch=nh 2 
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15. Which will be the least stable resonating structure? 



16. Which of the following pairs of structures is not a pair of resonating structures? 

(a) H—C=NHand H—C=N—H 

(b) CH 3 — CH=CH—CH 3 andCH 3 CH 2 CH=CH 2 

■ © 

(c) CH 3 —C=CH—C—CH 3 and CH 3 —C—CH—C—CH 3 

I I! II II 

o o 0 0 

© 



0 


17. Which of the following pairs of structures does not represent resonating 
structures? 

O OH 

II I * 

(a) CH 3 —C—CH 3 andCH 3 —C=CH 2 



II ' I 

(c) CH 3 — C—CH 3 and CH 3 —C—CH 3 

0 

© 0 

(d) CH 2 =C=OandCH 2 — C=0 

18. The most stable resonating structure of /Miitrosobenzene is : 


O h O 0 0 
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19. Which of the following molecules has longest C—C strength? 


(a) CH 2 =C=CH 2 
CH, 


(b) CH 3 — CH=CH 2 


(c) CH 3 —C— CH=CH 2 (d) CHj—C=CH 2 

CHj CH 3 

20. The decreasing order of bond length ofC=Cin the following compounds is : 

O O 

III IV / 

(b) in > ii > i > iv 

(c) IV > II > I > III ; (d) IV > I > II > III 

21. In which of the following molecules all the effects namely inductive, mesomeric 
and hyperconjugation operate? 






22. There, are three canonical structures of naphthalene. Examine them and find 

correct statement among the following : 

1 1 

2r ^V^i _ 2 

3 

4 4 

(a) All C—C bonds are of same length 

(b) C,—C 2 bond is shorter than C 2 —C 3 bond 

(c) Cj—C 2 bond is larger than C 2 —C 3 bond 

(d) None of the above 

nh 2 nh 2 nh 2 


ch 2 =nh 





II 


III 


IV 


23. 


14 
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Among these compounds the correct order of C—N bond length is : 
(a) IV > I > II > III (b) III > I > II > IV 

(c) III > II > I > IV (d) III > 1 > IV > II 

24. C[ —C 2 bond is shortest in : 



25. Among the following three canonical structures what would be their relative 
contribution in hybrid? 

CII 2 =CH—CH=CH—CH=CH 2 I 

© © 

ch 2 =ch—ch—ch=ch—ch 2 II 

• ch 2 —ch=ch—ch=ch—ch 2 III 


(a) I > II > III (b) III > II > I (c)I>III>II (d) III > I > II 
H H 

26. CH 3 — 2 C— 3 CH— 4 CH 2 —H; 

,CH 2 —H 


Cj —H,C 2 —H, C 3 —H and C 4 —Hthe homolytic bond dissociation energy is 
in the order: 

(a) C 2 —H>C 3 — H>C 4 —H>C 1 —H 

(b) Cj—H>C 4 —H>C 2 —H>C 3 —H 

(c) C 2 —H>C 3 —H>C,—H>C 4 —H 

(d) C,— H>C 4 —H>C 3 —H>C 2 —H 

27. Which of the following has longest C— 0 bond? 



28. In which of the following molecules ti- electron density in ring is maximum? 



29. The correct stability order of the following resonance structures is : 

© © © © © © © 


h 2 c=n= 

(I) 


= N 


H 2 C—N==N H 2 C—Ns=N H 2 C—N = N 


(II) 


(III) 


(IV) 
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(a) I > II > IV > III (b) I > III > II > IV 

(c) II > I > III > IV (d) III > I > IV > II 

30. What is correct increasing order of bond lengths of bond indicated as I, II, III and 
IV in following compounds? 

II III IV . . 




I' 


(a) I < II < III < IV 
(c) iv < n < hi < i 


(b) II < III < IV < I 
(d) IV<I<I1<III 

31. Acylium cation has two resonating structures (I) and (II), 

® • • © 

R-~C'-=0: R—C^Ol 

I II 

Which statement is correct for (I) and (II)? 

(a) (I) is more stable than (II) (b) Stability of (II) is more than (I) 

(c) Both have same stability (d) None of these 

32. Consider the following three amines, _ 

( 1 )CH 3 CH 2 — NH 2 (2) CH 2 =CH—NH 2 (3) ^ ^—NH 2 

Arrange C—N bond length of these compounds in decreasing order : 

(a) 1 > 2 > 3 (b) 1 > 3 > 2 (c) 3 > 2 > 1 (d) 2 > 3 > 1 

33. The C—Cl bond length is shortest in : 


(a) CH 2 =CH—Cl! 

• ♦ 

(c) C 6 H 5 — CH 2 — Cl 


(b) CH 3 —Cl 

(d) CH 2 =CH—CH 2 — Cl 


( 1 ) 


( 2 ) 


(3) 



H 


®/OH 


(4) (C 6 H 5 ) 2 CH— and (C 6 H 5 ) 2 C=N^ e 


(a) 1 and 4 


(b) 2 and 3 


(c) 1 and 2 


(d) All of these 
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35. Which of the following is pair of resonance structure? 


(b) and 


(c) Q <—> □ (d) <—» s\/\ 

36. The most stable diene is : 

(a) /W' (b) \=/=\ (c) (d) 

37. Which of the following cation would have greatest stability? 

(a) CH 3 —&—CH 2 (b) 3 >N-CH 2 (c)CH 3 —O—CH 2 (d) :*F—CH 2 

CH/ 

38. Which of the following is not valid resonance structure of polyene? 

(a) 0 >) ^YY ( c ) e / V V (d) e / Y V/ 

0 0 

39. Most contributing structure in nitroethene is : 


(a) CH 2 = 

=CH—N^ e 

x o 

0 

(b) CH 2 - 

© © /O 

-CH—N^ e 
x O 




e 

© 

® © S,0 

-CH—N^ e 

X 0 

® 

® /O 
-CH=N( e 
O 

(c) CH r 

(d) CHr- 


• • 

40. The most stable resonating structure ofCH 3 —O—CH=CH is : 


(a) CH 3 —O—CH—CH 2 


0 0 

(b) CH 3 — 0=CH—CH 2 
(d) CH 3 —O—CH—CH 2 


(c) CH 3 —0=CH—CH 2 (d) CH 3 —O—CH—CH- 

• • 

41. Which of the following does not represent resonating structure of ? 


© 
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42. The correct stability order of following species is: 

/V 


AA/ 




(A) (7) (Z). W 

(a) X >Y >W>Z (b) Y>X>W>Z{ c) X>W>Z>Y (d) Z>X>Y>W 

43. Choose the correct statement: , 

(a) / effect operate in both o and n bonds 

(b) / effect create net charge in molecule 

(c) / effect transfer electron from one carbon to another 

(d) 1 effect create partial charges and it is distance dependent 

44. Which carbocation is most stabilised among following? 


(a) 



© (b) 



(c) 





45. Which one of the following is most stable? 

Cl Cl Cl 





OH 



46. Which of the following cations is most stable? 
© 

(a) (b) ffY (c) 




:h 3 7 t:h 3 

47. Which of the following cations is most stable? 
CH 3 

(a) sCk /CH, ( b ) 



/Cs/Clh 

H 3 C x ® v 

CH 3 


h 3 


ch 3 

I 

C x /CH 3 



h 3 c x ®Y 

OH 
CH 3 

' h • 

(d) /Cxyx 
H 3 C X ffiX/X OH 

48. Which of the following carbanions is most stable? 

(a) CH 3 —CH 2 (b) CH 2 =CH CH 2 

o NH 


(c) /Cx/CH 3 
HO X ® V 


(c) CH 3 — C—CH 2 


(d) CH 3 


H e 

-c— ch 2 
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49. In which of the following 2nd anion is more stable than first? 


0 0 

(a) 0 2 N— CH 2 and F—CH 2 

© ! . e 

(c) F 3 C—CH 2 and C1 3 C—CH 2 


0 ’ © 

(b) CF 3 and CO 3 

O 

II e 

(d) CHj—C—CH 2 and H 2 N—CH 2 


50. Arrange the following carbanions in decreasing order of stability : 


e 

gh 2 =ch 

( p ) 

(a) P>Q>R >S 
(c) S >Q>R >P 


Q 

Ph—CH 2 
(Q) 


e 

ch 2 =ch—ch 2 

m 

(b) S >Q>P >R 
(d) Q> S > R> P 


v-/ 

O' 


(S) 


51. Arrange the following cations in decreasing order of stability : 


O 

(p) 


ch 2 =ch—ch 2 
( 0 ) 


Ph—CH 2 

W 


© 


ch 3 — ch 2 

( S) 


(a) P>R >Q>S (b )R>P>S>Q (c) Q>R >P>S (d )P>Q>S>R 
52. Among the following which is most stabilised cation ? 

-XV* «xl. - w "■* 




53. Which of the following anions is most stabilised? 

O 0 0 

<a, A ?u . 



(d) All have same stability 


54. Arrange the following anions in decreasing order of stability: 


O O 

' II e II 
H—C—CH—C—H 
(P) 

o o 

II © I! .. 

CH 3 —C—CH—C—O—CH 3 
(R) 

(a) R >Q>P 
(c) P > R >Q 


O 


O 

II 


CH 3 —C—CH—C—H 
(G) 


(b) Q>R >P 
(d) P>Q>R 
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55. Which of the following is most stabilised by hyperconjugation? 

I 

ch 3 ch 2 ch 3 

<b> ifS (c) 



ch 3 

h 3 c ch 3 I 

X CH X H 3 C—C—CH 3 


(d) 




The decreasing order of stability of following cations is (Question No. 56-60). 




OH NH 2 

(P) (0 

(a) P>Q>R>S 
(c) Q> P > S > R 






Cl 

(S) 

(b) Q>S >R >P 
(d) Q>P > R > S 
®^H 2 




O 

II 

:nh—o-ch 3 no 2 

(P) (S) 

(b) Q>R>S>P 
(d) P > R>S >Q 

;h 2 ®ch 2 


-no 2 




(P) (0 

(a) Q>R>P>S 
(c) S >R >P>Q 


N0 2 

(P) (5) 

(b) S >Q>R >P 
(d) R> P >Q> S 




{S) 


(a) P >Q> R > S (b )P>S>Q>R (c )P>R>Q>S (d )S>R>Q>P 


i 
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CH 3 ch 2 ch 3 ci^ch 3 H 3 C— C— ch 3 

ch 3 ch 3 

(P) (0 («) (S) . 

(a )S>R>Q>P (b )P>Q>R>S (c )Q>R>S>P (d )R>S>P>Q 
=> The decreasing order of stability of following anions is (Question No. 61-65). 



O H 


’ ( p ) (0 w (S) 

(a) Q>R>S>P (b) R>Q>P >S (c) S>P>R>Q (d) P>Q>R>S 



(a) P >Q> R > S (b) S > R>Q> P (c )Q>S>R>P (d )Q>R>S>P 
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CHj CH 3 

c (P) <0 ' (*) 

(a) R > S >Q > P (b) P>S>R>Q (c) Q>P>S>R (d )S>R>Q>P 
66. The most unlikely representation of resonance structure of p-nitrophenoxide is: 



67. Which will be least stable resonating structure? • 

(a) CH 2 =CH—CH—CH—O—CH 3 (b) CH 2 —CH—CH=CH—OCH 3 
v ' ^ ^ 0 0 
(c) CH 2 —CH=CH—CH=0—CH 3 (d) CH 2 =CH—CH—CH=0 CH 3 

68. Which of the following acids has lowest value of dissociation constant? 

(a) CH 3 —CH—COOH (b) CH 2 —CH 2 —COOH 

p F 

(c) CH 2 —CH 2 —COOH (d) CH 3 —CH—COOH 


69. Arrange the following acids in decreasing prder of acidity : 

O o 

II II 

H—C—OH CH 3 — C—OH 

(*> (Y) 

(a) X>Z>Y (b) X >Y >Z 

(c) Z> X >Y (d )Z>Y>X 

70. Which of the following acids has lowest p K a value? 

O O - 

y , : ii 

(a) CHj—C—OH (b) CH : —Cll 2 —C—OH 



. no 2 


no 2 
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77. Which of the following has the most acidic hydrogen? 

O. O HO O O O HO. 

(a) (b) Vf (c) Xy (d) 

& OH HO 

78. The correct order of decreasing basicity of the compounds is: 


F 3 C—N— cf 3 


O O 


(a) I > II > HI > IV (b) ill 

.(c) II > IV > III > 1 (d) IV >11 

79. Which of the following has most acidic hydrogen? 

O 


H 

III IV 

(b) III > II > IV > I 
(d) IV > III > II > I 


(a) CH 3 —N0 2 (b) CH 3 —C—H (c) H—C(N0 2 ) 3 (d) Ph 3 CH 

80. Which of the following compounds can react with base to form salt? 

O 


nh 2 


(*> [O 


N—H 


81. Arrange the following compounds in decreasing order of acidity : 

OH 1.1 OH 


CH 3 CH 2 OH 



h 2 c=ch 2 


(P) (fi) ...... S> (5) 

(a ) R>Q>P>S (b )Q>R>P>S (c )S>R>Q>P (d )Q>P>R>S 

82. Which one among the following is the least basic? ^^ 

(a) CH 3 NH 2 (b) NH 3 (c)CH 3 CH 2 NH 2 (d) < ( = )t _N H2 

83. Which of the following compounds contain most acidic H? 

(a) CH 2 =CH 2 (b) HC=CH 

(c)^ (d) CH 2 =CH—CH 2 CH—CH 2 
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84. Which of the following reactions does not proceed in forward direction? 
(a) Ph 3 C—H+CH 3 (CH 2 ) 3 Na —4 Ph 3 CNa+CH 3 (CH 2 ) 2 CH 3 

/N0 2 
e® 

j-j * o 2 n 


_/No 2 

(b) 0 2 N—/QV“0H + NaHCO 

~~ 'N0 2 ' 

o o 

II II .. e • 

(c) CH 3 — C—CH 2 — C—CH 3 +C 2 H 5 ON a 

O 



ONa + C0 2 + H 2 0 

•no 2 


e® 

ONa 


(d) 


- * CH 3 —C—CH=C—CH 3 +C 2 H 5 OH 

h 3 c ~^O)—° H + NaHC0 3 ->H 3 C 



0 0 

ONa + C0 2 + H 2 0 


85. ? Which of the following reactions does not proceed in forward direction? 

(a) CH 3 CH 2 SH + NaOH -> CH 3 CH 2 SNa + H 2 0 

(b) CH 3 CH 2 OH + CH 3 MgBr -» CH 3 CH 2 OMgBr + CH 4 

(c) CH 3 CH 2 OH + NaOH ——» CH 3 CH 2 ONa+ H 2 0 

(d) CH 3 CH 2 OH + NaH -> CH 3 CH 2 ONa + H 2 

86. Which of the following compounds is strongest base? 

f 

NH 2 


o 


(a) 


^_ f -nh 2 0») NH 2 (c) || 




87. Give the correct order of decreasing acidity : 

r C 2 H 5 SH c 2 h 5 oh c 2 h 5 nh 2 ch 3 ch 2 ch 3 

(J) (2) ( 3 ) (4) 

(a) 2 > 1 > 3 > 4 (b) 3 > 2 > 1 

' (c) 1>2>3>4 * (d) 3 > 4 > 2 > 1 

» 

88. Which of the following is the strongest base? 

nh 2 h 3 c ch 3 



vn 3 


(b) 
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no 2 no 2 


89. Arrange the following compounds in decreasing order of basicity : 



(a )P>Q>R>S (b )Q>P>R>S (c ) R>S>Q>P (d) Q>P>S>R 
90. Which of the phenol derivative is most acidic? 



91. Arrange the following compounds in increasing order of acidity : 



(P) (0 ' (P) (5) 

(a) P >Q> R > S (b) S >Q>R>P (c )S>R>P>Q (d )R>S>P>Q 
92. Arrange the following compounds in increasing order of basicity : 



no 2 

(P) <0 (R) (S) 


(a) S >R >Q>P 

(b) S > R>P >Q 

(c) P>Q>R >S 

(d) R >Q>P >S 
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( P ) 

(a) P>Q>R 


OH 


<0 (*) 

(b )R>Q>P (c )Q>P>R (d )P>R>Q 






ch 3 

CH 2 CH 3 

CH—CH 3 H 3 C—C—CH 3 



ch 3 

ch 3 

(P) 

(0 

(R) 

(5) 

(a )P> 

Q>R>S (b) Q> 

’R>P>S 

(c) S>R>Q>P (d) 


O 


IOO.CH 3 OH H—C—OH 


OH 



CH 3 —NH 2 : 


(P) (0 W (5) 

(a) 0>/{ >P>S (b) R>Q>P>S (c) S > R>Q> P (d) £>/>>£>/? 
The decreasing order acidity of following benzoic acid derivatives is 
(Question No. 101-108). 



(P) (0 W W 

(a )P>Q>R>S (b) Q> P > S > R (c )S>R>Q>P (d )R>S>P>Q 



N0 2 


(R) - (5) 

(b) P >R >Q>S 
(d) S >R>Q>P 


(P) (0 

(a) P>Q>R >S 

(c) R >P>Q>S 
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(a ) S>Q>R>P (b) R >Q> P > S (c )Q>R>S>P (d ) P>Q>S>R 



CH 

(ft) • (fi) (R ) 3 w 


(a )P>R>Q>S (b )S>R>Q>P (c )P>S>Q>R (d )Q>S>P>R 



(a )P>Q>R>S (b) S > R>Q> P (c )R>Q>P>S (d )Q>P>S>R 

;ooh 

NO, 





(ft) 

(a) P >Q>R (b) R>P>Q (c ) Q>R>P (d )P>R>Q 

■ 0 0 O 

II ll il 

107. H—C— OH </ V-C—OH CHj—C—OH: 

(R) • (0 . (ft) 

(a ) R>Q>P (b )Q>P>R (c )P>Q>R (d )Q>R>P 

O O O 


108.0 2 N—CH 2 —C—OH Me 3 N—CH 2 —C—OH NC—CH 2 — C—OH 
0) ( Q ) (ft) 

O 

II 

HO—CH 2 —C—OH: 

(ft) 

(a )Q>R>P>S (b) R >Q> P > S (c) S > Q > P >R (d) S >R >Q> P 
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The decreasing order of basicity of following aniline derivatives is (Question 
No. 109-117). 



NH—CHj 


H 3 C ch 3 
\ N / 




(Y) 


(Z) 




nh 2 



ch 3 

( 5 ) 

(a) S >R>P>Q (b) S>R>Q>P (c) P>Q>R>S (d) Q>S>R>P 

nh 2 nh 2 

och 3 


111 . 





(P) (0 

, (a )S>R>Q>P (b) P >Q> R > S (c )S>Q>P>R (d )S>P>Q>R 
NH 2 ' 


112 . 




(P) 

(a) P >Q> R > S (b) P > R > S >Q (c) R >Q>P>S (d) S>R>Q>P 

nh 2 nh 2 nh 2 nh 2 


113. 






ch 3 ch 2 ch 3 ch—ch 3 h 3 c— c— ch 3 


(P) (0 

(a) P >Q> R > S 
(c) S>R>Q>P 


CH 3 ch 3 

(R) (S) 

(b) Q>S>R>P 
(d ) R>S>Q>P 
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H 2 CH 3 


(P) (0 

(a) P >Q> R > S (b) S > R >Q >P (c) S>P>R>Q (d) R>Q>P>S 
NH 2 nh 2 nh 2 nh 2 






TT5. 


F C! Br I 

(P) (0 W (5) 

(a) P >Q> R > S (b )R>Q>P>S ( c)S>R>Q>P (d )Q>R>S>P 

116. Ph—N H 2 , Ph—N—Ph, Ph— N —Ph : 

(*) I I 

H Ph 

(K) (Z) 

(b) X>Y >Z 



(c )Y>Z>X (d) Z>X >Y 



(a) R >S >Q>P (b) P>Q>R>S (c )R>Q>P>S (d) S>R>Q>P 
=> Arrange the following compounds in decreasing order of acidity (Question 
_ NO. 118-125). 

118. CH 3 CH 2 CH 2 —COOK, CH jCH 2 CH—COOH, CH 2 —CH 2 —CH 2 —coon 

(P) I I 

’ Br Cl 

( q ) w 

ci 


CH 3 =CH 2 =C=COOH: 


T 

Cl 

(5) 

(9)P^Q^R>S (b )Q>R>S>P (c) S >Q>R >P (d )S>R>Q>P 
119.C^H 5 CH 2 QH C 6 H 5 COOH, C 6 H s OCH 3 , C 6 H 5 OH: 
m ~ (Q) (R) (S) 

(a) Q>S>P>R (b ) P>Q>R>S (c )Q>P>S>R (d )R>Q>S>P 
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120 . 



.OH 


CT" Jl Q s 


121 . 


(P) (0 («) (5) 

(a) P >Q> S > R (b) Q>R>S>P (c) Q>P>R>S (d) R>P>Q>S 

(P) (0 («) (-S) ° 

(a) P >Q>R >S (b) R>Q> P > S (c) S>P>R>Q (d) S>P>Q>R 

O 



C=N y N0 2 

122. CH 2 ( CH 2 ( 

_AI ' 


!! 


H—C=N R— CH*—C— OC 2 H 5 : 

(S) 


Cs=N n N0 2 

(P) (0 (R) 

(a) P>Q>R>S (b )Q>P>R>S 

(c )Q>R>P>S (d) S >Q> P > R 

123.CH 2 (COOC 2 H 5 ) 2 ,CH 3 COCH 2 C0 2 C 2 H 5 , (CH 3 CO) 2 CH 2 , R —CsCH: 

(P) (8) W (S) 

(a) R>Q>P>S (b) P>R>Q>S (c) S>R>Q>P (d) P>Q>R>S 

O O 

K v° ii ' H 


124. R —CH 2 —N 


V 


R~~ S—CH 3 (C 6 H s ) 3 CH /?—C—CH 3 : 


125. 


O 

(P) (0 (R) (S) 

(a ) P>Q>R>S (b )Q>P>S>R (c )P>Q>S>R (d )R>S>P>Q 

H 
H 

(P) (0 

(a) S >P >R >Q 
(c) R> P > S >Q (d )P>Q>R>S 

Arrange the following nitrogen containing compounds in decreasing order of 
basicity (Question No. 126-130). 





126. 



-N 



N—CH 3 



(P) (0 

(a) P >Q > R > S (b) Q> P > R > S (c) Q>P>S>R (d) S>P>Q>R 
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(a) S >R >Q>P (b) P >Q> S > R (c ) P >Q> R> S\i) R>Q> P > S 



(p) (i q ) m (s) 

(a) R > S > P >Q (b) Q> P > R > S (c) S>R>P>Q (d ) R>S>Q>P 



(a) R>Q> S > P (b) P >Q> R > S (c) Q>P>S>R (d) S>Q>R>P 



(A) (Y) (Z) 

(a) X >Y >Z (b )Y>X>Z (c )Z>X>Y (d )X>Z>Y 

=> The correct order of decreasing acid strength of following carboxylic acids is 
(Question No. 131-133). 


COOH COOH COOH COOH 



(P) (Q) (R) (5) 

(a) R > S > P >Q (b) Q> P > R> S (c) Q>R>P>S (d) Q>P>S>R 


COOH 


(c) Q>R>P>S 


COOH 



COOH 


COOH 



(R) 

(b) P >R >Q>S 
(d) S > R >Q >P 


(S) 
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(a) P >Q> R> S 
(c) S >Q>P >R 


(b) S>R>P>Q 
(d) S >R >Q>P 


=» Among the following compounds which is strongest acid (Question No. 


134-139). 



OH 



OH 






OH 
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=> Arrange the following compounds in decreasing order of basicity (Question 
No. 140-145). , 

© © © © 

140. Me 3 € Me 2 N Me 3 CO MeO: 

( p ) - (Q) (R) (S) 


(a) P>Q>R >S (b )R>S>Q>P (c )P>Q>S>R (d) Q>S>R >P 

O 



( p ) (0 (R) (5) • 

(a) Q>R>S>P (b) S > P >Q> R (c) S > P > R >Q (d) P > R > S >Q 
HN. NH 2 HN NH 2 HN. NH 2 HN V NH 2 



( p ) (0 (R) (5) 


(a) Q>P>S >R (b) R >P>S >Q (c) R>S>P>Q (d) Q>S>P>R 



H2 


JNMC2 


'V1C2 


> > 


otto Vi 

’) (0 (*) 

P>Q>R>S 

Q>R>P>S .. ' • 



*H*» /ov 

(d)5'>«>0^JP 
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151 The correct order of basicities of following compounds is : 

' ch,-c< NH II 

n nh 2 CHjCH 2 NH 2 (CH 3 ) 2 NH ch 3 — c —nh 2 

(1) (2) (3) (4) 

(a) 2 > 1 >3>4 (b) 1 >3>2>4 (c)3>l>2>4 (d) 1>2>3>4 

152. The abstraction of proton will be fastest in which carbon in the following compound? 


x LA p 

(a) X (b) Y .(c) Z (d )P 

153. What is the increasing order of bond lengths of bonds indicated as p, q, r and s in 
following compound? / 


(a) p<q<r<s Qa)q<r<s<p (c )s<q<r<p ( 6)s<p<q<r 

154. Which of the following molecules is expected to have the greatest resonance 
stabilization? _ ’ 

(a) (Ml »n (C.O < d >Mf 


155. Among the cyclic ions; 





W H H 

• (P) (Q) (*) 

the aromatic character is shown by : 

(a) P and S (b) 0 and 5 (c) Q andR 

156. Which one of the following compounds is not aromatic? 

( a »rv H . »n 


(d) P,Q,RmAS ' 



157. Which one of the following is the strongest acid? 






158. Which of following pairs are tautomers? 

O 
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O 

II 

(b) CH 3 —CH 2 —C—H, CH 2 =CH—CH 2 —OH 



O O OH OH 


159. The keto isomer of the following compound is : 



.160. Which of the following compounds will exhibit tautomerism? 
OH OMe OMe 



( p ) (Q) W (S) (7) 

(a) P<Q<R<S<T (b ) T<S<P<Q<R 

(c ) Q<P<JI<T<S (d) R <S <T <Q<P 
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162. Arrange the following in increasing order of their heat of hydrogenation : 




(.P) (0 - (5) 

(a) P<Q<R <S (b) S <R <Q <P (c )S<R<P<Q (d) P<Q<S<R 
163. Arrange the following in increasing order of their heat of combustion : 






(P) (0 (R) (« 

(a) P<Q<II<S<T (b) S<P<11<Q<T 

(c) R<Q<P<S<T (d) T <S <R <P <Q 

164. Arrange the following in increasing order of heat of hydrogenation : 






(P) (0 (R) (S) 

(a ) P>Q>R>S (b)Q>P>S>R (c ) R>S>Q>P (d )Q>S>R>P 
165. Arrange the following in decreasing order of heat of hydrogenation : 






(P) (0 («) W 

(a) P >Q> R > S (b) S > R >Q> P (c) Q> P > S > R (d ) R>Q>P>S 
COOH OH 



166. _ 

ho^coo^h V ~S:ooh 

(P) w 

The correct acidic strength order of acidic hydrogen P, Q and R is respectively 
(a) P >Q> R (b) P >R>Q (c )R>Q>P (d )Q>R>P 

H 

m I ,NH (Y) 

167 | f The correct basicity order of atoms X, Y and Z is: 

. /p 

H 

(Z) 1 

(a )X>Y>Z (b )Z>Y>X (c) Z>]( >Y (d )Y>X>Z 
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168. Which of the following compounds do not have all C—Cbonds of same length? 



• (b) /£V 


e 

(c) 0 


«o 



169. Find out correct order for the energy required for heterolytic cleavage of indicated 
C—Cl bonds forming carbocation : 



(a )X>Y>Z (b )Z>Y>X (c )Z>X>Y (d y,Y>X>Z 

170. Find out correct order for the energy required for heterolytic cleavage of indicated 
C—Br bonds forming carbocation : 

Ul-CH 2 ^r IJ-O.L 
ii I ■ ; z 

(a) Z >T > X (b )X>Y>Z (c )Y>X>Z (d )Z>X>Y 

171. Find out correct representation of singlet carbene : 

H Q—Porbital 


\V 




(b) H .CIH (c) Both (a) and (b) (d) None of these 

T A U M> 


H 0 


j) (d) None of these 


172. Find out correct representation of triplet carbene : 

,, \0 

(a,H ^7 C fC H (')C>c< 

O 'O , O 

173. Which of the following orders is correct order of these anions? 

9XH 3 ® e 

‘ . CH 3 

)<ft ’ <0 W 3 

(a) Q>R>P (b) Q>P>R (c ) Ri>Q>p (d ) P>Q>R 
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174. The barrier for rotation about indicated bonds will be maximum in which of these 
compounds? 



(*) O') (?) 

(a) X (b) Y (c) Z (d) Same in all 

175. The most stable canonical structure of this molecule is : 



(X) ( Y) (Z) 

(a) Z> X >Y (b) Z>Y >X (c )Y>Z>X (d )X>Y>Z 


177. Find out correct order for heat of hydrogenation of these compounds : 



(X) ( Y) (Z) 

(a) Y > X >Z (b)T>Z>* (c )X>Y>Z (d )Z>X>Y 

178. Find out correct order for heat of combustion of these compounds : 



(a )X>Y>Z (b )Z>Y>X (c )Y>Z>X (d )Z>X>Y 

179. Which of the following orders is correct for hyperconjugation of these radicals? 



(a) P>Q>R (b ) R>Q>P (c)Q>P>R (d )P>R>Q 
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180. Which of the following effects of -—N0 2 group operates on —NH 2 group in this 
molecule? 



(a) Only -/ effect (b) Only -M effect 

(c) Both -/ and -M effect (d) Only +M effect 

181. Which of the following is the correct order for bond energy for C—H bonds in 
these compounds? 



t 


(a )Y>Z>X (b )X>Z>Y (c )X>Y>Z (d )Z>X>Y 

182. Which of the following orders is correct for the magnitude of +M power among 
these compounds? 



CH 3 

(*> (f) (Z) 


(a )Z>Y>X (b )Y>X>Z (c )X>Y>Z (d )Z>X>Y 

183. Which of the following orders is correct for heat of hydrogenation of these 
compounds? * 



(a) X >Y >Z (b) Z>Y>X (c) Y>Z>X (d )Z>X>Y 

184. Which of the following orders is correct for the stability of these carbocations? 



:nh 2 

(P) (0 (P) 

(b )P>Q>R (c )Q>P>R (d) R>P >Q 


(a) Q>R >P 
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185. Which of the following anions is resonance destabilized? 




(b) 


> X, 'X will be : 


(c) 



(d> (Ml 



>®cio 4 


(b) 


187. Hyperconjugation occurs in : 




188. The most stable resonating structure of the following molecule is : 

f V=N=N 

(a) \ N=N (b)[ >-N=N 





© -2 

=N—N 


S/ 

(c) (d) 

189. The decreasing order of nucleophilicity among the nucleophile : 
O 

II © © © 

ch 3 —c—o ch 3 —o cn h 3 c 



o 

II © 

s—o 


(1) (2) (3) (4) O 

(a) 1,2, 3,4 (b) 4, 3, 2, 1 (c) 2, 3, 1,4 (d) 3,2, 1,4 

190. Which of the following compounds have a dipole moment? 


NO, 



CH 3 
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191. Which of the following is the least stable? 

NH NH NH 



NH 


192. Among the following which is more reactive toward AgN0 3 ? 



193. Identify the compound which contain most acidic hydrogen : 



The correct stability order of the given canonical structure is : 
(a) X>Y >Z (b) Z>X>Y 

(c )X>Z>Y (d) Y >Z> X 
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196. Arrange the following in increasing order of basicity : 

NH NH NH NH 

A A A A 

H 2 N /X CH 3 H 2 N /X OH H 3 C /X CH 3 
(P) (0 (P) (5) 

(a )S<Q<R<P (b) S <Q<P <R 

(c )S<R<P<Q (d) P <Q<R <S 

197. Compare acidic strength of the following compound. 




(b) Q>P>R 
(c) R>P>Q (d) R>P>Q 

198. Select the most stable structure among following : 


(a) 



(b) 



(c) 



199. Identify the compound which is not aromatic : 
, , N^N—H _ . 

(a) I I 0>) 


wmwi id 

Q 


(c) 



(d) 


(d) 



•N 


O 



I ■ 

H H 

200. Find out anti aromatic compound among the following : 

o 


(a) 


o 


(b) 


(c) 



<d) 0 


o 


CH, 


201. Choose the non aromatic compound among the following : 
O 


O 



(b) 



<•> O (d) o 


h /©\ h 


202. Identify the compounds in which all bond length are equal: 



(b) 



(c) 



(d) 


I 

H 
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203. Which of the following alkene has highest value of heat of hydrogenation? 



204. Which of the following compound will not liberate C0 2 on reaction with NaOH? 



no 2 


205. Which of the following will not react with Na metal? 



1* Which of the following are electrophiles? 

(a) BF 3 (b) :CCI 2 (c) NH 4 (d) I e 

2. Which of the following statements are correct for butadiene? 

4 3 2 1 

ch 2 =ch—ch=ch 2 

(a) TheCj —C 2 and C 3 —C 4 bonds are larger than carbon-carbon double bond 

(b) The C 1 —C 2 and C 3 —C 4 bonds are shorter than carbon-carbon double bond 

(c) The C 2 —C 3 bond is slightly shorter than C—C bond 

(d) The C 2 —C 3 bond is slightly larger than C—C bond 

3. Br has low reactivity in CH 2 =CH—Br because : 

(a) the C—Br bond has a partial double bond character 

(b) of the +Af effect of bromine 

(c) Br is electronegative 

(d) None of the above 

4. Which of the following statements are correct? 

(a) RO e is a stronger nucleophile than e OH 

(b) RCOO° is a stronger nucleophile than e OH 

(c) RCOO e is a stronger nucleophile than ROB. 

© 

(d) RO e is weaker nucleophile than OH 
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5. Dipole moment of which compound is not zero? 

( a ) If | 


T 




o 


6* Which of following compounds can exhibit free rotation? 


(a) 


iX! 


(b) 




7. In which of following pairs the first one is the stronger base than second? 

© © 

(a) CH 3 COO e , HCOO 0 (b) OH, NH 2 

(c) CH 2 ==CH,HC=C (d) CH 3 NH 2 ,CH 3 OH 

8. Which of the statements are incorrect about the following compound? 



N0 2 


(a) All three C—N bonds are of same length 

(b) C, —N and C 3 —N bonds are of same length but shorter than C 5 —N bond 

(c) Cj —N and C 5 —N bonds are of same length but longer than C 3 —N bond 

(d) C|—N andC 3 —N bonds are of different length but both are longer than 
C 5 —Nbond 

9. Choose the correct statements : 

(a) O -hydroxybenzoic acid is much more acidic than m-, /Msomers and benzoic 
acid itself 

(b) —M or —R group increases acidity of phenol if they are present at o*and 
/?-position 

(c) For resonance to take place structure should be planar 

(d) Resonance involve change in the position of atom 

10. Which statements among following are correct? 

(a) Hydration effect stabilise dimethyl ammonium ion more than trimethyl 
ammonium ion * 

O 


(b) R —C—NH 2 is more basic than R —C—OH 

il 

' O 

0 0 

(c) CH 3 < NH 2 <OH nucleophilicity order in DMSO 

(d) Phenol is more acidic than CH 3 OH 
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11- Find out structures which can form stabilised enol structure : 

O 

V 

(b) 


(a) 





O 

O 


o 


o 


(c) CII 3 —C—CH 2 —C—Ph (d) CHj—C—CH 3 

12. Which of the following compounds are more acidic than H 2 0 ? 

O 

II •• 

(a) CHy—OH (b) H—C—OH (c) CH3—NH 2 (d) 


13. Tautomerism is exhibited by : 

CH=CH—OH NH 


(a) 


O 


^—OH 
NH 




(c) 



(d) 


O 



NH 


14. Which of the following compounds would exhibit aromatic properties? 


«Q 

1 

' N' 

1 

<0 O'* 

X N 7 

( dj(°i 

1 

1 

H 

1 

H 

1 

H 

1 

H 


15. Which of the following compounds will not show steric inhibition of resonance? 
(a) (b) 



(c) 


16. Among following cations which are more stabilized than 



(a) 


O 



CH 2 ? 


(b) CH 3 —N—CH 2 

H 


CH 3 

(c) CH 3 —C® 

1 

CH 3 


© 


(d) CH 2 =CH—CH 2 
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17. Among following anions which are more stable than 


(a) CH 2 =CH—CH 2 


O 

II e 

(c) CH 3 — C—ch 2 




e 

CH 2 ? 


18. Which of the following have larger C—0 bond length than C—O bond length of 
O 




CH 3 —-C—CH 3 ? 

O 


O 


O 


(a) 



(b) 



(c) 



(d) 



19. Which of the following alkenes are more stable than 

1] ? 







20. Examine the two structures for anilinium ion and choose the correct statement.... 
from the ones below : 

<q=nh 3 

I II 

(a) II is not an acceptable resonating structure because carbocation is less stable < 
than ammonium ion 

(b) II is not acceptable structure because it is non aromatic 

(c) II is not acceptable because N has 10 valence electrons 

(d) II is not acceptable resonating structure 

21. Which of the following ions will be aromatic in nature? 


(a) 


o 

®N 


(ofjj 

N-\ 

• • 

' (d) li® J 

1 

H 
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22. Which of the following aromatic rings have greater electron density than 
CHj 

i/H 

rf < V' c ' x 'CH, 9 


:nh 2 



ch 2 ch 3 


(b) I 


23. Whic h of the following compounds are more basic than 

*<rv-NHj? . mh 


(b) CH 3 —C— NH 2 


(d) CH 2 =CH— NH 2 


24. Which of the following compounds contain more acidic hydrogen than hydrogen of 

hol 


(a) CHj—CH 2 —NHj 
( c) /T~V_c_nh 2 


O' o 


/A 


(d) If 


25. Lewis formula for diazomethane, CH 2 N 2 is shown below. Find out incorrect 


structures: 

Hv •• 

(a) >C-N-N 
H 0 
H H 
\/ 

(c) C 

/\ 

N=N 


^ 0 

(b) H—€=N—N—H 


(d) H—N=C=N—H 


26. Which of the following carbanions are not resonance stabilized? 
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27. Which of the following compounds have planar molecular configuration? 

(a) H 2 C=CH 2 (b) H 2 C=CH Cs=C H 

(c) H 2 C=C=CH 2 (d) H 2 C=C=C=CH 2 

28. Which of the following alkenes have lower value of heat of hydrogenation than 



29. Which of the following structural pairs do not represent contributors to resonance 


hybrid? 

0 

11.. 

(a) ' s O—H 

• • 

© /-% 



0 

and A(^_h 

(b) 0? and 

0 

0 

0—H 

0 

i 

t 

(C ) A and 

A . 

(d) A 

' X 0—H 

and 


• • 

O—H 



30. Which of the following behave both as a nucleophile and an electrophile? 

II 

(a)GH 3 NH 2 (b) CH 3 —Cl (c) CH 3 —C^N (d) CH 3 —C—H 


31. Polarisation of electrons in acrolein cannot be written as : ^ 

(a) CH 2 =CH— C — O (b) CH 2 =CH-CH=0 

(c) CH 2 = CH—CH=0 (d) CH 2 =CH—CH=0 

32. Which among the following statements are correct? 

• • •• 

(a) CF 2 is more stable than CC1 2 


• • “ * 

(b) CC1 2 is more stable than CBr 2 

• o ** 

(c) Singlet CH 2 is more stable than triplet CH 2 


(d) Singlet CH 2 has planar geometry 

33. Which among following statements are correct? 

(a) Energy needed for homolytic bond fission is less than that required for the 

. heterolytic bond fission 

(b) Homolytic bond fission gives neutral species which is paramagnetic in nature 

(c) Homolytic bond fission takes place in non polar solvents 

(d) Cation and anion is produced by heterolytic bond fission 


52 


GRB Advanced Problems In Organic Chemistry for JEE 


34. Which of these statements are correct? 

(a) Stability of alkyl carbanion can be explained by hyperconjugation 


(b) —CH 2 is more stable than CH 3 —C—CH 2 

OH 


O 



is more acidic than [XZ) 

(d) B.pt. of o-nitropheno! is less than p-nitrophenol 
35. Which of these statements are correct? 


O 


O 


(a) Dipole moment of 


is greater than Ph—C—Ph 


(c) 


o 


(b) Acetone behaves as electrophile as well as nucleophile 
/ ch 3 

can show geometrical isomerism 

(d) RO e is better nucleophile than RS e 
36. Which of these statements are correct? 

(a) 1 , 3, 5-cycloheptatriene is not acidic while 1 ,3-cyclopentadiene is acidic in 
nature 

(b) />-chlorophenol is less acidic than ^-fluorophenol 

(c) Dipole moment of 



is greater than 

(d) Mesomeric effect is temporary effect 

37 . Which of the following are nucleophiles? 

(a) CN e (b) BF 3 (c) R^O—R 

38. Which of the following are electrophiles? 

(a) BF 3 (b) A1C1 3 



0 

(c) H 3 0 


(d) NH 3 
0 

(d) R 4 N 


39. Which of the following are less basic than H 2 C— NH? 

>N / 

I 

H 


(a) CH 3 


:=n 


(b) 


(c) CH 3 


o 

II .. 

-C—N Hi 


(d) 



'“N" 

I 

H 
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40. Which of the following compounds are not linear? 




Among the following which statements are correct? 

(a) Both N of pyrimidine are of same basic strength 

(b) In imidazole, protonation takes place on N—3 

(c) Purine has 3 basic N 

(d) Purine, Imidazole and pyrimidine all are aromatic 

42. Pyridine is more basic than pyrrole. Which of these following statements explain 
this fact? 

(a) In pyrrole lone pair is involved in aromaticity, in pyridine lone pair is not 
involved in aromaticity it is free for donation 

(b) Conjugated acid of pyridine remains aromatic but pyrrole does not remain 


aromatic. 

o 

o 


A 

Y © 

i 


H H 

H 


Non Aromatic 

Aromatic 


(c) +/ power in pyrrole is greater than pyridine 

(d) +M power of pyrrole is greater than pyridine 

43. HOv 

C=0 OH 



1 II 


Among the following which statements are correct? 

(a) Conjugate base of (I) is more stable than that of phenol (II) 

(b) Conjugate base of (II) is more stable than that of benzoic acid (I) 

(c) Magnitude of positive charge on H atom of—OH group is greater in (1) than (II). 

(d) None of the above 


< 


H 


44. H 3 C x yH H 

H^C—OH H 3 C C—OH 

II II , ' , • 

(A) ° (B)° 

Which of the following statements are correct about this pair of geometrical isomer? 
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(a) -/ effect of vinylic group on the —COOH group is same in both isomers, so 
there is no role of-7 on the strength of acidity 

(b) +M power of vinylic group is operating effectively in trans isomer (A) but not 
in cw-isomer (B) because of steric repulsion in c/s-isomer causing loss of 
coplanarity of—COOH gp. with C=C bond. Therefore, cis -isomer is more 
acidic than trans 

(c) +/ power of CH 3 — is greater in trans than cis 

(d) None of the above 

45. In which of the following molecules —N0 2 group is not coplanar with phenyl 



47. Find out correct statements regarding resonance energy : 

(a) It is equal to energy of resonance hybrid 

(b) It is equal to the difference in energies of the most stable canonical structure 

and resonance hybrid * 

(c) It is energy released by the molecule 

(d) it is equal to the energy of least stable canonical structure 
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54. Which of the following solvents are aprotic? 


o 

0 

II 

II 

(a) H 3 C— S—CH 3 

(b) CH 3 — C—OH 

’O 

/ 

II / H 3 

(c) H—C—N(^ 

ch 3 

(d) H—S—H 


55. In which cases, free radicals can be formed by homolytic fission? 

i! 

(a) H 3 C—C—CHj J5i*. (b) tf_ N =N —R -^4 

O 

^ hV > (d) ch 3 — o—o—ch 3 


EXERCISE-3 


LINKED COMPREHENSION TYPE 


II 


Passage-1 


Electron deficient species are known as electrophiles. AH positively charged 
species are not electrophilic. Covalent compounds having complete octet but if central 
atom has unfilled ^-orbital also act as electrophiles. All electrophiles are not always 
lewis acid. 


.1. Which of the following is not electrophile? 

(a) H® (b) CH 3 (c) BZ 3 

2. Which of the following electrophile is not lewis acid? 

(a) BC1 3 (b) BeCl 2 (c) CH 3 

3. Which of the following is electrophilic in nature? 

(a) C0 2 (b) H 3 0 ® 

( c ) CH 4 (d) A1C1 4 


0 

(d) NH 4 


(d) CH 2 
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Passage-2 __ 

When (C—H)a electrons are in conjugation to pi bond, this conjugation is known 
as hyperconjugation. For any compound to show hyperconjugation : 

(i) Compound should have one sp 2 -hybridised carbon. 

(ii) a-carbon with respect to sp 2 should be sp 3 

(iii) a-carbon should contain at least one hydrogen atom. 


No. of a-carbon ~ stability of cation and alkene. 


4. Which of following cations is hyperconjugation destabilized? 


© 


(a) CH 3 — CH 2 


© 

(b) CH 3 —CH 

ch 3 


ch 3 
(o) CH 3 —C® 
ch 3 


(d) 


$ 


5. Which of following alkenes is most stabilized? 

CH 3 \ 

(a)CH 2 =CH 2 (b)' )C=CH 2 

CH/ 


CH 3 v /CH 3 

(®) )c=c< 

CH/ x ch 3 


(d) CHr~CH=C\ 


CH 3 

ch 3 


6, Which of following alkyl benzene has maximum electron density? 



In an aromatic ring, a functional group with lone pair of electron exerts + M effect, 
some functional groups like, —NO, —NC —CH=CH 2 etc., can function both as 
electron donating (+A/) or electron withdrawing (-M) groups. More extended 
conjugation provide more stabilization. 


7. The most stable carbocation is : 

' © 
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8. The most stable resonating structure of compound ON —0 y —ft y—N=0 

is : '—' '—' 


(a) O—N 



N=0 (b) O—O 


(c) 


o-4 K> C>^ (d) ^ > ^ = ^ C ~\ = C ^)^ =0 

e ' 


9. The most stable resonating structure is : 



The process whereby a hydrogen atom attached to the a-carbon of carbonyl 
compound moves to the carbonyl oxygen atom is known as enolization or keto-enol 
tautomerism. Isomeric carbonyl and enol structure are tautomers. 


H 


— C—C. 


// 


O 


\ /° H 

/ c=c x 


K T = 


_[criol]_ 

[carbonyl] 


\ 

i 

Carbonyl Enol 

Normally, the carbonyl form is favoured but structural factor marked affect K r . 
10. Which of the following compounds will not exhibit enolization? 

O 


O 



(b) CHj—C—CH 3 
O 

II 

(d) Ph—C—CH 3 
11. Arrange the following compounds in decreasing order of K T : 


O 

II - 


O 


CH 3 —C—CH 2 —C—OEt CH 3 - 
(P) 


o o 

II II 

-C—CH 2 —C—CH r 

( Q ) (R) 




(a) P >Q> R> S (b) S >Q > P > R (c )Q>R>P>S (d )S>P>R>Q 
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12. Which of the following has least value of K T ? 

O _ ,o 


(a) 



(b) 


kA 


o 


o 

o 

II 


o 


(c) ch 3 —c— c— ch 3 

Passage-5_ 


II 

O 


(d) CH 3 — C—CH 2 — C—CH 3 


Under common reaction conditions, a carbocation rearranges to another 
carbocation of equal or greater stability. For example, secondary carbocation will 
rearrange to a tertiary carbocation. It will not rearrange to a less stable primary 
carbocation. This generalization is not absolute, and because there is not a high energy 
barrier to the rearrangement of carbocations, rearrangement to a less stable cation can 
occur if it offers the chance to form a more stable product. 

13. In which of the following cations rearrangement takes place? 


(a) /\/\ 




CH 2 


14. In which of the following cations rearrangement takes place most rapidly? 
H H 


(a> 

ch 3 


ch 2 


(b) ch 3 —c—ch 2 

CH 3 


(c) 


/V 


© 

ch 2 



15. In the following cation, H/CH 3 that is most likely to migrate to the positively 
charged carbon is: 


H 


H 


H3C 1 — 2 c— 3 c— 4 c — 5 ch 3 


2 C— 3 C- 4 ( 

I I I 

OH H CH 3 

(a) CH 3 at C—4 (b) H at C—4 (c) CH 3 at C—2 (d) H at C—2 

Passage-6 ___ . 


Type of anions in which delocalisation of negative charge occur on more 
electronegative atom are highly stabilized. If negative charge delocalisation occur on 
same element then stability is decided by number of resonating structure. Cyclic anions 
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which are aromatic are highly stabilized but if cyclic anions are antiaromatic, they are 
highly destabilise due to presence of unpaired electrons in antibonding molecular 
orbital. 

16. Which of the following anions is highly stabilized? 

e 


(a) CH 2 =CH—CH 2 


(c) CH 3 —C e 

^CH 2 

17. Which of the following anions is most destabil ized? 

e © © 1 



NH 

0 

ch 2 



(a) \\ // 


(b) 



(c) 




18. Find out most stable anion among following anions : 
O . O ®CH 2 





© 


In a substance that are resonance hybrids, the measured length of given bond 
usually differs from that predicted from any one of the contributing structures. 
Chloroethylene is found by measurement to have a C—Cl distance of 1.69A. This is 
shorter thanC—Cl bond in such compounds a methyl chloride ( 1 . 11A), an indication 
that in chloroethylene the C—Cl bond has some double bond character. 

n p. 

ch 2 =ch— ci: < 


© 

ch 7 


-ch=ci: 


19. Which of the following has shortest C—Cl bond? 

(a) CH 3 —Cl (b) CH 2 = CH—Cl 

Cl 


(c) CH 2 =CH—CH=CH—Cl (d) 

20. Arrange the following in decreasing order of C—N bond length : 



CH 3 — nh 2 

i 

X 


CH 2 =CH— NH, 
2 i 2 
Y 


(a )Z>Y>X (b) Y >Z> X 


NH 2 

=/ l 
Z 

(c )X>Y>Z (d )X>Z>Y 
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21. Arrange following in increasing order of C—N bond length : 

NH .NH 



(a) Q<P<R<S (b) P <R <S <Q 

(c ) R<S<Q<P (d ) S<R<Q<P 

Passage-8 __ 


Basicity is defined by equilibrium constant for abstracting a proton. 
Nucleophilicity is defined by rate of attack on an electrophilic carbon atom. 


Basicity 

Nucleophilicity 


Keg 

B e + H—A ^ B—H + A e 


/"V 


BT +—C—X—^ B—C— +X 


A species with a negative charge is stronger nucleophile than similar neutral 
species. Nucleophilicity decreases from left to right in periodic table and increases 
down the group in periodic table. As the size of similar type of negatively charged 
species increases, basicity increases and nucleophilicity decreases. 

22. Which of the following is incorrect order of nucleophilicity? 

© • • • • 

' (a) OH> H 2 0 (b) Et 3 P > Et 2 S [ 

@0 0 

(c) I e > Br e > Cl e > F e (d) OH> SH> SeH 


23. Which of the following negatively charged species has maximum basic character? 



ch 3 

Q 

1 ’ 

(a) CH 3 0 

(b) CH 3 — C— 


ch 3 

, . €H 3n e 

(c) )CH—0 

CH/ 

»o* 


24. Among ‘he given pairs, in which first has lower nucleophilic character? 

CH 3 


(a) CH 3 S and CH 3 OH 

XzX 


(b) CH 3 CH 2 0 and CH 3 —CH—O 


(c) 


N x x andCH 3 —N —CH 3 (d) PH 3 andNH 3 

l I 

H 



62 


GRB Advanced Problems in Organic Chemistry for JEE 


Passage 9 


Benzoic acid is more acidic than acetic acid, formic acid is more acidic than 
benzoic acid, among monosubsti tilted benzoic acid derivative, the ortho derivative is 
more acidic than meta and para substituted acid due to ortho effect. Acidity of an acid 
can be explained by the stability of conjugated base of acid. 

25. Conjugated base of which compound will be most stable? 

N0 2 

(a) CH 3 CH 2 — N0 2 (b) CH 3 —CH— CH 3 

(c) 0 2 N—CH 2 — N0 2 (d) NC—CH 2 —CN 

26. Which one of the following is most acidic? 



27. Compare acidic strength of the following : 


(a) R><2>P 
(c) Q>P>R 


OH OH OH 



(d ) P>R>Q 


EXERCISE-4 


MATRIX MATCH TYPE 


1. Column (I) 


Column (II) 


(a) HjC—CH 2 


P. Resonance 


(b) h 3 c—ch 2 

0 

(c) Cl—C—Cl 


c 



0 

(a) CH 3 —CH—CH 

(b) ch 3 


Q. Hyperconjugation 

R. +7 effect 

S. -/effect 

Column (II) 

P. Pyramidal structure 

Q. Planar geometry 
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(c) CH 3 —CH—CH 3 

R. Electrophile 

(d) Singlet carbene 

S. Nucleophile 

3. Column (I) 

Column (II) 

O 


, II 


(a) H 3 C—CH=CH—C—H 

P. Resonance 



(b) D—C—D 

1 

Q. Hyperconjugation 

D 


© 


(c) F—C—F 

1 

R. Inductive effect 

1 

F 


(d) Q 

S. Non planar 

4. Column (I) 

Column (II) 

(a) C0 2 

P. Electrophile 

© 


(b) N0 2 

Q. Ambident nucleophile 

O, 


II 


(c) CH 3 —C—H 

R. Ambident substrate 

(d) H 3 C— CH—CH 2 

S. Electrophile as well as 

\ Q / 

nucleophile 

5. Column (I) 

Column (II) 

Compounds 

p K a values 

0 0 


II II 


(a) H 3 C—C—CH 2 —C—OEt 

P. 3.5 

O O 


II II 


(b) H,€—C—CH 2 — C—CH 3 

Q. 10.7 

0 0 


II II 


(c) H—C—CH 2 —C—H 

R. 8.9 

O 0 


II II 


(d) H—C—CH 2 —N —»0 

S. 0.4 
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Column (I) 

Column (II) 


Compounds 

| p K h values 

(a) 


P. 13.60 




(b) 


Q. 6.21 



© 

<b) (l_j) 



(d) H 3 C~C® 

I 

ch 3 

Column (I) 


(a) NaHC0 3 will react. 


(b) Na will react with. 

, (c) NaOH will react with. 



R. 3.35 

S. 8.80 

Column (II) 

P. Hyperconjugation 

Q. All carbon atoms are 
.sy? 2 -hybridized 

R. Aromatic 

S. Diamagnetic 


Column (II) 



(d) NaNH 2 will react with. 


O 
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9. Column (I) 

H 3 C © © A 

(a) y C=N=N — 
H 3 C 

x=o 


(b) 



(c) R —N —N —R 


©, 


N=NC1 


(d) 



h 3 po 2 


Column (II) 

P. Free radical is formed 

Q. N 2 will liberated 

R. Carbene will formed 


S. Nucleophilic aromatic 
substitution reaction 


EXERCISE-5 


INTEGER ANSWER TYPE PROBLEMS 


1. Find out number of aromatic compounds or ion from following. 



o ■ 

(f—1 , o 

© 

o 

m © 

■ ZX • Q 


2. The purine hetrocycle occurs mainly in the structure of DNA. Identify number of 

‘N’ atoms having localised lone pair of electron. 

• • 

' u 1../ 

Tfy 

(Purine) H 

3. How many resonating structures are possible for the compound. 

UJ 

Q (Furan) 

4. Find out number of compounds which are more stabilise in ionic structure, from 
following. 

O 


O 


u 
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5. Find out number of benzylic hydrogen in 

V 

6. How many alkenes, from followings are more stable than 




7. Find out number of compounds which are more acidic than benzoic acid, from 
following. 


COOH COOH COOH COOH 



CH 3 N0 2 N(CH 3 ) 2 cf 3 

8. Identify number of compound from following. Which liberate C0 2 on reaction 
withNaHC0 3 . 



9. How many compounds from following exhibit rf-orbital resonance. 


°-|- a • 0 • Q ■ F -f- F 

PF 3 j G—0—Q ? Br——Br 

10. Among the following, find out number of ions or molecules that can show 
backbonding. 



BF 3 ’ F—S—F 

l 
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HjS—N=C=S 


Exercise-1 : Only One Correct Answer 


1. (d) 

2. (a) 

3. (d) 

4. 

(C) 

5. (b) 

6. (b) 

7. 

(a) 

6. (c) 

9. 

(b) 

10. 

(3) ( 

11. (a) 

12. (a) 

13, (a) 

14, 

(b) 

15. (c) 

16. (d) 

17. 

(c) 

18. (d) 

19. 

(a) 

20. 

(C)' 

21- (b) 

22, (c) 

23. (c) 

24, 

(0 

25. (a) 

26- (c) 

27. 

(a) 

28. (c) 

29. 

(d) 

3a 

(d) 

31. (d) 

22. (b) 

33. (d) 

34. 

(a) 

35. (b) 

36. (a) 

37 

(d) 

38. (b) 

39. 

(c) 

40. 

(a)- 

41. (c) 

42. (a) 

43. (b) 

44, 

(a) 

45. (c) 

46. (c) 

47. 

(b) 

48. (b) 

49. 

(b) 




l.(d) 

n- (d) 

21. (c) 
31. (b) 
41. (b) 
51. (a) 
61. (d) 
71. (b) 
81. (a) 
91. <c) 
L01. (a) 
ill. (d) 
121. (d) 
L31. (b) 
LAI. (d) 
LSI. (b) 
L61. (b) 
L?1 (a) 
LSI. (c) 
LSI. (d) 
?01. (c) 


2. (d) 3. 

12. (c) 13. 
22. (b) 23. 
32. (a) 33. 
42. (c) 43. 
52. (c) S3. 
62. (a) 63. 
72. (c) 73. 
82 (d) 83. 
92 (b) 93. 
102. (b) 103. 
112. (b) 113. 
122. (b) 123. 
132. (b) 133. 
142. (a) 143. 
152. (a) 153. 
162. (a) 163, 
172. (b) 173 
182. (a) 183. 
192. (b) 193. 
202. (d) 203. 


(d) 4. 

(c) 14. 

(c) 24. 
(a) 34. 

(d) 44. 
<c> 54. 
(c) 64. 
(c) 74. 
(c) 84. 

(c) 94. 

(d) 104. 
(a) 114. 
(a) 124. 
(c) 134. 

(c) 144. 

(d) 154. 
(d) 164. 
(a) 174. 

, (a) 184. 


(a) 5. 

(a) 15. 

(d) 2 $, 

(c) 35. 

(a) 45. 

(d) 55. 

(b) 65. 
(d) 75. 

(d) as. 

(a) 95. 

(c) 105. 

(b) 115. 
(b) 125. 
(b) 135. 
(b) 145. 

(b) 153. 

(c) 165. 
(b) 175. 
(b) 185. 


(b) 194 (c) 195. 


(d) 6. (c) 7. 

(c) 16. (b) 17. 
(a) 26. (d) 27. 

(a) 36. (a) 37. 

(b) 46. (d) 47. 
(a) 56. (d) S7. 

(d) 66. (c) 67. 
(a) 76. (d) 77, 

(c) 86. (b) 87. 

(d) S6^?a)^^ 
(a) 106 (b) 107. 
(c) 116. (b) 117. 
(a) 126. (b) 127. 
(c) 136. (c) 13/ 
(c) 146. (a) 247. 
(c) 156. (c) 357. 
(a) 166. (a) 167. 

(a) 176. (b) 177. 
(c) 186, (b) 187 

(b) 196. (a) 197. 

(c) _ 


(d) 8. 

(a) 18. 

(b) 28. 

(b) 38. 

(c) 48. 
(a) 58. 
(a) 68L 
<d) 78. 

(c) 88. 
■(b), 98. 
"(c) 108. 

(d) 118 
(c) 128. 

(a) 138. 

(b) 148. 

(c) 158. 

(d) 168. 

(b) 178. 

(c) 168. 
(b) 198. 


(b) 9. 

(c) 19. 

(b) 29. 

(d) 39. 

(c) 49. 

(b) 59. 

(c) 69. 

(b) 79. 

(d) 89. 
(d) 99. 

(c) 109. 

(c) 119. 
(a) 129. 
(a) 139. 

(d) 149. 
(a) 159. 
(a) 169. 
(c) 179. 
(c) 189. 

, (b) 199 


(c) 10. (b)i 

(d) 20. (b)j 

(b) 30. (d) 

(a) 40. (b)j 

(b) 50. (c)j 

(c) 60, <b) 
(a) 70. (d) 
(c) 80. (c) 
(a) 90. (b) 
(c) 100. (a)' 

(c) 110. (a) 
(a) 120, (c) 

(d) 3.30- (b)| 
(c) 140, (a) 

(a) 150. (d) 1 

(c) 160. (a)! 

(b) 170. (a) 

(d) 180. (a) 
(d) 190. (a) 
<d) 200. (b) 
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Exercise-2 : More Than One Correct Answers 


1. (a, b) 

2. 

(a t c, d) 

3. 

(a. b) 

4. 

(a.c) 

5. 

(a. b). 

6. 

(b, c) 

>. (a, c, d) 

8. 

(a. b, d) 

9. 

(a. b, c) 

10. 

(a, c, d) 

11. 

(a. c) 

12. 

(a, b, d) 

13. (a. c, d) 

14. 

{a, b. c) 

15. 

(a, d) 

16. 

(a, b, c) 

1/. 

(c,d) 

18. 

(a, c) 

19, (a, b, c, d) 

20. 

(a, c) 

21. 

(a.c) 

22. 

(a, c. d) 

23. 

(a, b, d) 

24. 

(a, d) 

25. (b, c, d) 

26. 

(b, d) 

27. 

(a. b, d) 

ZB. 

(a, b) 

29. 

(b, c. d) 

30c 

. (c. d) 

31. (a, b ( c) 

32. 

(a, b, d) 

33. 

(a, b, d) 

34. 

(b, c, d) 

3‘. 

(a, b) 

36. 

(a, c) 

37. (a, c. d) 

38. 

(a, b) 

S3. 

(a, b, c) 

4C. 

(a. b) 

41. 

(a, b. c. d) 

42. 

(a. b) 

43. (a, c) 

44. 

(a, b) 

45c 

(c, d) 

46 

(a, b, d) 

47. 

(b.c) 

48. 

(a, c, d) 

49 (a, b, c) 

50. 

(b, c, d) 

51. 

(a. b. c) 

52. 

(b, c) 

53. 

(a, b, c) 

54. 

(a. c) 

55. (a* b, c, d) 











Exercise 3 : Linked Comprehension Type 

1. <d) 2. <c) 

3. (a) 

4. (d) 

5 . (c) 

6 

(a) 7- 

(a) 

e. (d) 9 

(c) 

10. (c> 

11. (b) 12. (c) 

13. (d) 14. (a) 

15. (d) 

16. 

(c) 17. 

(b) ' 

18. (a) 19 

«D 

20. <c) 

[21. (b) 22. (d) 

33. (b) 24, (c) 

23 . (c) 

26, 

(b) 27 . 

(a) 




Exercise-4 : Matrix 

Match Type 








1. (a )-»<?, 


(b) 

Q,f\ 

>- 

1 

<C) 

-+P.S; 


(d)->p 

,S 


2. (a)-> Q, fl; 


(b) 

-+P.S 


(C) 

Q,R; 


(d)-*<? 

f R 


3. (a)-» P, Q, 

R\ 

(b) 



(C) 

-*P,R; 


(d)-*S 



4. <a)-» P-, 


(b) 

-* P; 


(C) 

-> S; 


(d)->R 



5. (a)-» <?; 


(b) 



(C) 

$; 


(d)-+P 



6. (a)-» p; 


(b) 



(C) 

-> S; 


(d)-*P 



7. (a)-*<?,/?. 

S; 

(b) 

-4 p, f 


(C) 

P» » 

S; 

(dHP 

,S 


8. (a)-» P.Q, 

S; 

<b) 

P.Q 

i.R.S; 

(C) 

-» P.Q.R.S; 

(d)^P 

,Q.fi 

,s 

9. (a)-*Q,R; 


(b) 



(C) 

-*P.Q; 


(d)-><? 

,S 


Exercise-5: Integer Answer 

Type 

Problems 






Lj^(5) £(3)_ 


A (3). 


„ 6.. 

(4),.?• 

(4)__. 


JSk 



□□□ 







|||exergise£ij 


ONLY ONE CORRECT ANSWER 


, Which of the following compounds is optically active ? 

(a) 1-Bromobutane (b) 2-Bromobutane 

(c) 1 -Bromo-2-methylpropane (d) 2-Bromo-2-methylpropane 


Which of the following operations on the Fischer formula H——OH does not 


change its absolute configuration ? 

(a) Exchanging groups across the horizontal bond 

(b) Exchanging groups across the vertical bond 

(c) Exchanging groups across the horizontal bond and also across the vertical 
bond 

(d) Exchanging a vertical and horizontal group 

, Which of the following compound shows optical isomerism ? 

(a)CH 3 CH 2 CH 3 (b)CH 2 OHCHOHCH 2 OH 

(c)CH 3 CHOHC 2 H 5 (d) CCI 2 F 2 

. Total number of stereoisomers of the compound 2,4-dichloroheptane are : 

(a) 2 (b) 3 (c)4 (d) 6 

. The structure of (S) - 2 - chlorobutane is best represented by : 


(a) CH 3 CHCH 2 CH 3 


ch 2 ch 3 


(c) >C—Cl 

H3C \:h 2 ch 3 

Which one of the following is chiral ? 
(a) 1, 1-Dibromo-l-chloropropane 
(c) 1, l-Dibromo-3-chloropropane 


(d)Cl- 


CH 2 CH 3 


(b) 1, 3-Dibromo-l-chloropropane 
(d) 1, 3-Dibromo-2-chloropropane 
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, 7. What is the maximum number of stereoisomers that could exist for the compound 
■ below ? 

Cl Cl 


(d) 16 



Cl Cl 

(a) 6 (b) 8 (c) 10 

8. Which of the following compound are meso forms ? 

CH 3 ch 3 


H- 

H- 


-OH 

-OH 


H- 

Cl- 


-C1 

-H 


ch 2 ch 3 ch 3 

1 2 

(a) 1 only (b) 3 only (c) 1 and 2 

9. Among the structures shown below, which has the lowest potential energy ? 



(a) 


(b) (c) V-^ (d) \/- 'T 


10. Assign double bond configurations to the following : 



(a) H (b)Z (c) E, E 

11. Among the following, the most stable isomer is : 

(a) OMe (b) 

H ° OMe 

OH 

>7 X 

OH 


(d) Z, Z 


(c) 






(d) 



12. Which of the following molecules have non-zero dipole moments ? 

(I) Gauche conformation of 1,2-dibromoetbane 

(II) Anti conformation of 1,2-dibromoethane 

(III) Trans -1,4-dibromocyctohcxane 

(IV) Cis- 1,4-dibromocyclohexane 

(V) Tetrabromomethane 

(VI) Dibromocyclohexanc 

(a) I and II (b) I and IV 


(c) II and IV 


(d) I, IV and VI 
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13. An aqueous solution containing compounds A and B shows optical activity. A and 
B are stereoisomers. Which of the following possibilities cannot be correct ? 

(a) A has two centers, but B does not have any because it has a symmetry plane. 


(b) A and B are enatiomers. 

(c) A and B are distereomers. 

(d) A and B are not present in equal amounts. 
14. How many stereogenic centres does it contain ? 



15. The molecular formula of diphenylmethane, 


(d)4 



How many structural isomers are possible when one of the hydrogen in replaced 
by a chlorine atom ? 

(a )6 (b)4 . (c )8 (d)7 

16. Which is the correct structure of £)-glyceraldehyde ? 

CHO H 


(a)H-OH 

(b)HO- 

CHO 

CH 2 OH 


CH 2 OH 

ch 2 oh 



(c) HO—1—H 

(d) All 



CHO 


17. Total number of isomers for the molecule, C 3 H 6 DC1 is : 

(a) 3 (b)4 (c )6 (d )8 

18. Which is the metamer of the compound P ? 



(c) 




OMe 


OCH 3 CH 3 
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19. If degree of unsaturation is three, then a compound shows : 

(a) one triple bond and one double bond 

(b) one double bond and two rings 

(c) one ring and two double bonds 

(d) all of these are correct 

20. Geometrical isomerism is possible in: , 

wCl 000 <d) C3 



(a) Identical (b) Diasteromers (c) Conformers (d) Homologs 

22. Which of the following is correct set of physical properties of the geometrical 
isomers ? 

h 3 c x /H h 3 c n y Cl 

C=C and C=C 

W \l y/ X H 



I 

n 


Dipole 

Boiling point 

Melting point 

Stability 

(a) I > II 

I > II 

II > I 

I > II 

(b) II > I 

II>I 

II > I 

II > I 

(c) I > II 

I .>11 

I > II 

I> II 

(d) II > I 

II > I 

I > II 

I >11 


23. Which of the following statements is true ? 

(a) A mixture of enantiomers can be separated on the basis of difference in their 
boiling points (by a method called fractional distillation). 

(b) A mixture of enantiomers can be separated on the basis of difference in their 
solubility in any solvent 

(c) A mixture of enantiomers can be separated by converting them into 
diastereomers by reacting them with an optically active reagent 

(d) A mixture of enantiomers can be separated by passing plane polarised 
through their solution 


24. Compound ^ 
H 



^ is projection formula of: 


(a) Cyclohexane (b) Cyclopentane (c) Cyclobutane (d) Cyclopropane 
25. Which of the following compounds may not exist as enantiomers ? 

(a) CH 3 CH(0H)C0 2 H (b)CH 3 CH 2 CH(CH 3 )CH 2 OH 

(c) C 6 H 5 CH 2 CH 3 (c) C 6 H 5 CHCICH 3 
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26. Out of the following which are chiral ? 


h 3 c 4 


H 3 C„ 


(I) 


(II) 


*ch 3 


(n,) 

h 3 c ch 3 


H 3^ 

(IV) 

h 3 c 4 

(c) II, III 


(a) I, II, III (b) I, III, IV 

27. Identify number of chiral carbons in the following compounds 

H H 


P 

Vh 3 

/ CH 3 

v ch 3 

(d) n, hi, iv 





( 

1 

:i i 

i 


H 


n. 


<1)H 3 C—CH —CH—CH 2 (n)H 3 C- 

OH OH OH 

(111) H 3 C—CH—CH—CH 2 —CH 3 
I k| f 
CHj CH 3 

(a) 1,2,1 (b) 1,1, 2 (c) 2,0,1 (d)2,1, 1 

28. Which of the following compounds are optically active ? 

(a) CH 3 CHOH CH 2 CH 3 (b) H 2 C=CH CH 2 CH=CH 2 

COOH 


(0 H \ 


Cl 


/ 


C—C=C 


.Cl 





29. Which of the following combinations amongst the four Fischer projections 
represents the same absolute configurations ? . . 


CH 3 

(I) H—|—OH 


(II) H- 


(111) H 3 C 


ch=ch 2 

ch=ch 2 
» * 

OH 


-ch 3 
ch=ch 2 


H 


(IV) HO- 


-CH=CH 2 


H 


(a) II and III (b) 1 and III 


CH 3 

(c) II and IV (d) HI and IV 
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CHi 


30. 


H- 

HO- 


C1 

-H 


c 2 h 5 


The compound with the above configuration is called : 

(a) (2S, 3S)-2-chloro-3-hydroxypentane 

(b) (2S, 3R)-2-chloro-3-hydroxypentane 

(c) (2R, 3R)-2-chloro-3-hydroxypentane 

(d) (2R, 3S)-2-chloro-3-hydroxypentane 


31. Select the correct statements. 

(a) Eclipsed and staggered ethanes give different products on reaction with 
chlorine in presence of light. 

(b) The conformational isomers can be isolated at room temperature. 

(c) Torsional strain in ethane is minimum at dihedral angles 60°, 180° and 300°. 

(d) Steric strain is minimum in staggered gauche form of«- butane. 

32. Which of the following statements regarding the projections shown below is 
true ? 


H 3 C 

H 


CH 3 



H 

( 4 ) 


Cl 

Cl 



(a) ‘A’ and ‘ZT both represent the same configuration 

(b) Both 'A' and ‘2T are optically active 

(c) ‘B’ alone is optically active 

(d) ‘A’ alone is optically active 

33. The Newman projection formula of most stable conformation of 
3-Hydroxypropanal is gauche. It is stable due to : 

(a) minimum torsional strain 

(b) intramolecular hydrogen bonding 

(c) minimum torsional strain and intramolecular hydrogen bonding 

(d) minimum steric strain 

34. The following two compounds are: 



I 

(a) identical 

(c) geometrical isomers 


n 

(b) conformational isomers 
(d) structural isomers 
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35. Among the following, the optically inactive compound is : 



36. The following pair of compounds 



are best described as 



(a) identical (b) diastereomers 

(c) enantiomers (d) none of these 

37. A natural occurring substance has the constitution shown below. How many 
isomers may have this constitution ? '/ 

O 

H(X U .CH 2 C1 



(a) 2 


(b) 8 


CH—CHCH=CHCH 2 CH 2 CH 3 

(c) 16 (d) 64 


38. Which of the following will not show optical isomerism as well as geometrical 
isomerism ? 



39. Which of the following have the same value of optical rotation ? 
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Cl 


-Cl 


(II) Et 


Et 


-H 


Cl 


(III) Me 


Me 

Cl 


-H 


(II) H- 


Et 


-H 


CH 2 CH 2 CH 3 


(a) I, IV (b) I, II (c) III, IV (d) I, III 

40. The correct decreasing priority of ligands —N0 2 ,—C=N, NH 2 and 

—CH 2 NH 2 in absolute configuration of an enantiomer is : 

(a)N 0 2 >NH 2 >C=N>CH 2 NH 2 (b)N0 2 >C = N >NH 2 >CH 2 NH 2 
(c)NH 2 >N0 2 >Cs=N >CH 2 NH 2 (d) NH 2 >no 2 >CH 2 NH 2 >C=N 

41. The two compounds which given below are : 


D D 



(a) enantiomers (b) identical 

(c) optically inactive (d) diastereomers 

42. The compound which has maximum number of chiral centres is: 



43. Identify number of chiral carbons in the following compounds. 



(a) 0, 2, 2, 4 (b) 2, 2, 0,4 (c) 1,2, 2, 4 (d)2,2,2,4 

44. Which of the following statements is/are correct ? 

(a) A mesa compound has chiral centres but exhibits no optical activity 

(b) A meso compound has no chiral centres and thus are optically inactive 
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(c) A meso compound has molecules which are superimposable on their mirror 
images even though they contain chiral centres. 

(d) A meso compound is optically inactive because the rotation caused by any 
molecule is cancelled by an equal and opposite rotation caused by another 
molecule that is the mirror image of the first. 

45. Which of the following will not show optical isomerism ? 

(a) Cl — CH =C =CH— Cl (b) Br—CH=C=CH—Br 

H 


(c) 


COOH 

H-OH 

H-OH 

COOH 


ci nV h 


(d) 

Me^J^Cl 

Me 


46. What is the full name of the following compound ? 

CH 3 


HO- 

H- 


-H 

-a 


c 2 h 5 . 

(a) (2/?,3/?)—3—chloro—2—pentanol 

(b) (2R , 35)—3—chloro—2— pentanol 

(c) (25,3.ff)—3—chloro—2—pentanol 

(d) (25,35)—3—chloro—2—pentanol 

47. Which type of symmetry is present in the following molecule ? 

H 


Cl 



Cl 


H 


(a) Plane of symmetry 
(c) Both of these 


(b) Centre of symmetry 
(d) None 


c 2 h 5 


48 


Ha" 

H,- 


replace Ha with D and Hh with H 


•HbJ 

replace \%with Dand Hpwith H 


(*) 

(n 


C 2 H 5 


Relation between (X) and (f) is : 

(a) enantiomers 
(c) E and Z isomer 

49. Among the following, the Newmann 


Me 



Me 


(b) distereomers 
(d) constitutional isomer 
projections of meso-2 , 3-butanediol are: 


Me 



Me 
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(a )P,Q (b) P,R (c) R,S 

50. Which of the following compounds is most stable ? 




(d) Q,S 


II 


LEVEL-2 


1. Compounds having the same number of atoms of the same elements but differ 
only in the arrangement of the atoms are called: 

(a) isobars (b) isosters (c) homomers / (d) isomers 

2. How many alkenes are possible with molecular formula C 4 H 8 ? 

(a) 2 (b) 3 (c) 4 (d) 6 

3. Total number of isomers having molecular formula C 4 H 8 : 

(a) 2 (b) 3 (c) 4 (d) 6 

4. The number of isomers possible with molecular formula C 2 H 4 C1 2 is : 

(a) 2 (b) 3 (c) 4 (d) 6 

5. Which of the following pairs of compounds are not position isomers? 

(a) and ° H (b) / i s yP\ and Xq/ 


^ COOH /O-v, 

(0/\/ C00H “1 \ J and 

6. Which of the following pairs of compounds are functional isomers? 



7. Which of the following compounds is isomeric with methyl vinyl ether? 
(a) Propanal (b) 1-propanol 

(c) Ethyl methyl ether (d) Ether 

8.2-butyne and 1, 3-butadiene are : 

(a) chain isomer (b) position isomer 

(c) functional isomer (d) tautomers 
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9. Compound which is not isomeric with diethyl ether is : 

(a) methyl-n-propyl ether (b) 1-butanol 

(c) 2-methyl-2-propanol (d) butanone 

10. Which of the following pairs of compounds may be regarded both as functional 
isomer and position isomer? 

(a) Benzyl alcohol and methoxy benzene 

(b) o-cresol and p-cresol 

(c) Benzyl alcohol and o-cresol 

(d) Benzyl alcohol and benzyl methyl ether 

11. Which of the following compounds can exhibit enantiomerism? 

(a) 3-hydroxy propanoic acid (b) 3-hydroxy butanoic acid 

(c) 4-hydroxy butanoic acid (d) none of these 

12. The functional isomers of ethers are : 

(a) ketone (b) aldehyde 

(c) alcohols (d) esters 

13. Which of the following conformations of n-butane is least stable? 

(a) Gauche (b) Anti (c) Eclipsed (d) Fully eclipsed 

14. Total number of conformation of ethane is : 

(a) 2 (b) 3 (c) 4 (d) Infinite 

15. Which of the following conformations of butane is most stable? 

(a) Skew (b) Anti (c) Gauche (d) Eclipsed 

16. Maleic acid and fumaric acid are : 

(a) position isomer (b) geometrical isomer 

(c) enantiomers (d) functional isomer 

17. Which of the following is a chiral molecule? 

(a) 1-chloro propane (b) 2-chloro propane 

(c) 1-chloro butane (d) 2-chloro butane 

18. Which of the following molecules has a meso stereoisomer? 

Cl Br 

I I 

(a) CH 3 —CH—CH 2 — CH— CH 3 

(b) frans-2-hexene 

(c) CH 3 —CH—CH 2 —CH 2 —CH 2 —Cl 

Cl 

(d) CJ\i 3 CH 2 CH—CH—CH 2 CH 3 

Cl Cl 

19. The number of meso form of the given compound is : 

CH 3 —CH—CH—CH—CH 3 

ill 

OH OH OH 

(a) 2 (b) 3 (c) 4 (d) 8 
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20. Number of stereo center and stereoisomer of the given compound: 

, (H CH 3 lorfts (*,) 

—OH loni.qoiq S-tyrtom-S (-j) 

tanoitamft dtr.; .rt ^il^bnJ^rjmrJ to imq rmwollpt ad) to rlaiii AT,«t 

, . , , _ _ . . ‘lampH noijiaoq fuj£ lamoai 

(a) and2 anasniWA^^Arni iodo-jft t'<\n58 (t) 

(c) 3 and 8 (d) 3 and 6^3.^ bdc Jo. 373-^ (rf) 

21. Find out relation between I and H : Iwa. j-*> bm> loiioalu IvwjO \i>) 

CH 3 - isdu f/dJom JvT.frOHj 8 lodo^k I’fStwfl (b) 
r ’rn<;n , pj ' llt " t> uA “ i ' q ^ .j ■'j*jQ ' , * nw,i <in,J ' t j'j>3 oriJ to rivirfW.il 
bun jmnciuu {xc. bvri-t (01 but >ioflcqoio ^xoib^ri-C (a). 


OH cHO— 


II_(”)0 Tl ATT v w 

w i iuti v ^f 11 n vij rxoibvri^ (a> 

H OH cHO —=,< “T™(H IfinortoauJ orfT it 

5, 'CH 3 b,c (rf) CH 3 ano,S3f l c > 

(i)'«» tb> (jj) abrfools (3i 

(a) enantiomers 1 ^'* z * zno ’ (b) di astereomers°* ‘ 3f ^° ^ 3 “* w f -* 


5 'cH 3 bIc,rf1 


1 ;JW tb> 


UJ *\c ) : homomers bawpforl (» (d) structural isomers(et 

22. Total number of stereoisomer of given compound will be *" ! 

Minium \v> ' ini £ (b) 

ru _po_pu_pij_ru 1 7 7 

Voldcla lac.... 3 an j ..,.1 n ic.iou I .uotiiuv 3 niwullol aril to doirfW .?•! 


Milium \u; 


bsaqiloH (L) 


, ' U; cV’ l ci 


dnA (d> 


wAZ (i;J 


' . . . ,fr ',bior. 3nfirm/t br*V 0 >s amlcM Of 

^ lotrrovi *dj ^ ibtnol L..«w] fa; 

23. The given pair is : 1 leiroii^m/l ,bt .narnotlnaito (a) 

? r •'slimloffi lbiirf3? r 1 gniwollol orifto riaidW r t 

^ntootooir 'J-..'! <d) . otolrfj-1 (»,) 

1 . Aj'-miii H and A."' n " 1 r\H, H H ' ’ 

vfmfurfr/v^* ,51 /n^, 2 .,. s iiud molda-l (ul 

,j CH 3 3 ^ firt to I lot aril 'to dotrfW *r. 


(a) enantiomers 
(c) constitutional isomer 
24. The given pair are : 

Br 


(b) homomers - JO 

(d) diastereomers j 

( HD • -If) ,ti ) —HD—“tHD (fij 

Br 'joayjrf S-tium iff) 

HD— ( HD (3) 
and * /V""« H 1 


CHjCI 


(a) enantiomers 
(c) homomers 


C1CH 2 CH 2 CH 3 jd 
r(b) diastereomers't* sHD t DJ (b) 


(c) homomers (d) constitutional isomer , 

• 1 ) 1 ) 

25. Number of stereoisomers of the given compound 

. .1 umj'.qm ,j hqj^, a.u io vrni •^au tuT.doiL'n ariT.^I 

HD H';h HD - H >• -, H i 


CH 3 —CH—CH—CH—CH 3 is : 

(b) 4 , (c) 3 r 

v ’ f >> v ’ r if 


I 
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26. Which one of the following statements regarding the projection shown below is 
correct? 



C! 

1 II 


(a) Both the projections represent the same configuration 

(b) Both (I) and (II) are optically active 

(c) Only (I) is optically active 

(d) Only (II) is optically active 

27. Which of the following is erythro form and optically inactive? 



ch 3 ch 3 


28. Which of the following would exhibit cis-trans isomerism? 

(a) CH 3 CH 2 CH=CH 2 (b) C1CH=CHC1 

(c)C 1CH=CC1 2 .(d) CH 2 =CH—COOH 

29. Which one of the following compounds does not show tautomerism? 


(a) CH 3 CH 2 N0 2 

O 


(b) CH 3 — C—N = 0 


ch 3 

o o 


(c) CH 3 — NH— C—CH 3 


30. The structures A and B represent: 

COOH 

OH 

CH 3 

COOH 

(*) 

(a) enantiomers 
(c) homomers 



(d) CH 3 —C— CH —C~OC 2 H 5 
CH 3 

COOH 

CH 3 --OH 

HO—-H 

COOH 

(S) 

(b) diastereomers 
(d) racemic mixture 
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31. The compound has : 


Br F 



F Br 

(a) plane of symmetry (b) axis of symmetry 

(c) center of symmetry (d) no symmetry 

32. Which of the following compounds is chiral? 



33. Which of the following dienes is chiral? 

(a) CH 3 CH=C—CH 2 (b) CH 3 —CH=CH—CH=CH 2 

(c) CH 3 —CH=C=CH—CH 3 (d) CH 2 =CH—CH 2 —CH=CH 2 

34. The simplest alcohol that can exhibit enantiomerism : 

(a) 1-propanol (b) 2-butanol (c) 2-propanol (d) 1-butanol 

35. The following structures represent a pair of: 

CH 3 Cl 


H- 


C1 Br- 


Br 


CH 3 


H 


(a) enantiomers 
(c) meso compound 

36. Tautomerism is not exhibited by: 

(a> fV CH=CH—OH 


(b)i diastereomers 
(d) homomers 


< c) 


Hqi< 



37 . The two compounds may be considered as : 

O CH CH 3 o 

II I M II 

CH 3 —C— C— CH 3 and CH 3 CH —C—CH 2 CH 3 
CH 3 ^ 
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(a) position isomer (b) chain isomer 

(c) stereoisomer (d) tautomer 

38. Which of the following pairs of compo unds is a ring-chain isomer? 
(a) CH 3 —CH—CH—CH 3 and [_ 

* OK 


(b) 



OH OH 
CH 2 C1 


OH 


and 



Cl 


CH 3 


(c) CH 2 =CH—CH 2 —OH and OH 


«i)[X 


CH 3 

ch 3 


and 


1 CH 2 CH 3 


39. The most stable enolic form of 2, 4-pentanedione is : 

OH O OH 


(a) CH 2 =CH—CH 2 — C—CH 3 
(c^ CH 2 =CH—CH=CH 2 


O 

II 


(b) CH 3 —C=CH—C—CH 3 
(d) CH 3 —C=C’=C—CH 3 


OH 


OH OH 

40. Which of the following compounds can exhibit tautomerism? 

II 


OH 


(a) C 6 H 5 CHO 
O 


O 

II 


(b) C 6 H 5 


-c- 

O 


-CMe 



(c) C 6 H 5 — C—CH 2 — C~H (d) C 6 H s — C—C 6 H 5 


41. Among the following compounds, the one which will not show keto-enol 
tautomerism is : 





43. Which of the following pairs of structures does not represent isomers? 



44. The compound which may exhibit tautomerism : 


(a) HO 


N=0 


(b) H—N 


(d) All of these 


45. Which of the following compounds will show geometrical isomerism? 

(a) 2-pentyne (b) 2-pentene 

(c) 2-methyl propene (d) 2-methyl-2-butene 

46. Geometrical isomers are possible for : 

(a) CH 3 CH 2 —C — CH 2 CH 3 (b) CH 3 CH 2 —C—CH 3 

• ' II II 

NOH n 


(c) ch 3 ch,—C— CH, 

If 

NOH 


(d) C 6 H 5 C—C 6 H 5 


47. Among the following compounds, the one which does not show geometrical 


isomerism is : 


(a) C 6 H 5 N = NC 6 H 5 
(c) C 6 H 5 —C=N—OH 


(b) C 6 H 5 CII=CHC 6 H 5 
(d) C 6 H 5 — C = N—CH 3 


Isomerism 


85 


48. The number of alkynes possible with molecular formula C 5 H 8 is : 


(a) 2 (b) 3 (c) 4 (d) 5 

49. Which of the following pairs of compounds are not isomers? 



50. The total number of benzene derivatives with molecular formula C 6 H 3 C1 3 is : 

(a) 2 (b) 3 (c) 4 (d) 5 

51. A molecule is said to be chiral, only if: 

(a) it is superimposable on its mirror image 

(b) it is non superimposable on its mirror image 

(c) it possesses stereogenic centers 

(d) it can have different configuration 

52. Which of the following compounds possesses chiral carbon? 
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53. The number of chiral centers present in 3,4-dibromo-2-pentanol is : 

( a ) 1 (b) 2 ( C ) 3 (d) 4 

54. Among the following compounds, the one which can exhibit chirality is : 



(b) Cl 


(d) 



Br 



Br 

55. How many optically active stereoisomers are possible for 2, 3-butanediol ? 
( a ) 1 (b) 2 ( C ) 3 ' (d) 4 


||fe LEVEL-3 


1* Which is not position isomer of A? 



2, Metamer of compound B is : 



3. Types of geometrical isomerism shown at point X, Y and Z of the following 
cc mpound respectively are ; 





03 ' 



X 

Y 

Z 

X 

Y 

Z 

(a) £fs 

cis 

trans 

(b) cis 

trans 

trans 

(c) trans 

cis 

cis 

(d) cis 

trans 

cis 


4. Cis-trans isomerism is shown by : 


(a) / \ (b) Q) (c) /V' (d) V=/ 
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5. Out of the following which are chiral? 

H3 \ 


(A) 


(a) A, B 
•C 8 H 16 tli 

# \= 




(b) B,C 



^C1 




(B) 


(c) A, C 


ch 3 

<Q 

(d) Only C 


6 . C 8 H 16 that can form cis-trans isomerism and also chiral center is : 



H 


(c) both of these 
7. Compound A below : 


o>) A=A h 

(d) none of these 


( 

' - . 

:h 3 

• 


. 

( 

:h 3 


OH 

Cl 


H 

H 


(a) is called threo enantiomer 

(b) is called erythro enantiomer 

(c) is called diastereomer 

(d) is a racemic compound 

8 . Following stereo-structure of tartaric acid represents : 

COOH 


H-OH 

H-OH 

COOH 

(a) dot l form (b) racemic form (c) meso form 

9. (2R, 3R) -2, 3 bantanediol is : 

CH 3 OH 

HO f H (b ) H ~ 

H-OH , HO— 


(a) 


(d) trans form 


-CH 3 

-H 


CH 3 


(c) 


H 

H 


( 

.. . 

:h 3 

. 

r .. 


[ 

< 

:h 3 


CH 3 

ch 3 


OH 

-OH 


(d) 


HO- 

ho- 


-H 

H 


■ v 


ch 3 
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10 . Following eclipsed form of propane is repeated after rotation of: 

MeH 


(a) 60° 
CH 3 H 



(b) 120 ° 

H CH 3 



(d) 360° 



(a) enantiomers (b) diastereomers 

(c) geometrical isomers (d) same structure 

12. Which of the following will form geometrical isomers? 


(a) 




Cl 


Cl 


(b) CH 3 CH=NOH(c) 


CO 


(d) All of these 


13. The number of enantiomers of the compound CH 3 —CH—CH—COOH is : 

Br Br 

(a) 2 (b) 3 (c) 4 (d) 6 

14. The structure of (S)-2-fluorobutane is best represented by : 

F 


(a) CH 3 CHCH 2 CH 3 
F 


(b) 


\ 


C—H 


H 3 C 


i 


H 


(O >~ F 
HlC £h 2 CH, 


ch 2 ch 3 

ch 3 


(d) p- 


-H 


CH 2 CH 3 

15. Which of the following compounds are meso forms? 

: CH 3 CH 3 CH, 


H- 

H- 


OH 

OH 


H- 

Cl- 


c 2 h 5 

1 


•Cl 

H 


(a) 1 only 
(c) 1 and 2 , 


CH 3 
2 3 

(b) 3 only 
(d) 2 and 3 



CH, 
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16. The S enantiomer of ibuprofen is responsible for its pain-relieving properties, 
which one of the structures is (S)-ibuprofen? 



17. A naturally occurring substance has the constitution shown. How many 
stereoisomers may have this constitution? 



18. Relate the following compounds : 

Br 



(a) same (b) enantiomers (c) diastereomers (d) meso 


19. Relate the following compounds : 

HO, 

H 

H^\ /CH 3 

c 

H3 c ^; c / 

I 

X 

u* 

o 

\ 

w 

1 

HO /q \"" CH J 

OH 

H 

(a) homomers 

(b) enantiomers 

(c) diastereomers 

(d) different compounds 


20. Identify relation between these two compounds : 



(a) homomers (b) enantiomers 

(c) diastereomers (d) different compounds 
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27. Consider the following structures (A), (B), (Q and ( D ) 
CH 3 C 2 H s Cl 


Cl 


Cl- 


-Br Cl 


-Br CH 3 


'Br C2H5- 


C 2 H 5 ch 3 

(A) (B) 

(a) B and C are identical 
(c) A and C are enantiomers 


-CHj 


Br 


c 2 h 5 

(O (D) 

(b) A and B are enantiomers 
(d) B and D are enantiomers 


28. The correct statement about compounds (P), ( Q ) and (i?): 

COOCH 3 COOH COOH 

— OH H-OH 

— OH H-OH 


H- 

H- 


H- 

HO- 


OH 

H 


COOH 

(P) 

(a) P and Q are identical 
(c) P and R are enantiomers 


COOCHj COOCH3 

{0 (*) 

(b) P and Q are diastereomers 
(d) P and 0 are enantiomers 

29. Which of the following molecules is chiral? 

(a) CH 3 CH 2 CH=C=CH 2 (b) CIl 3 —CH == CH—CH == CH 2 

(c) CH 3 CH=C=CHCH 3 (d) CH 2 =CH—CH 2 —CH=CH 2 

30. Which of the following statements about the relationships of the structure ( P ), 
(Q), (R) and (5) is incorrect? 






(a) P and R are enantiomers 
(c) Q and 5 are identical 


(b) P and R are identical 

(d) P and Q are enantiomers 


31. Which of the following compounds is optically active? 


(a) 


(c) 



(b) 


/ 


Cl 




Br 


Cl 


(d) 


\ 


Cl 
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32. Which of the following structures has D-configuration? 


OH 


(a) H- 


CHO 


CH 2 OH 

ch 2 oh 


OH 


(b) H- 


— C 2 H S 
ch 3 

COOH 


(c) H 


OH 


(d) CH 3 


OH 


CHO 


H 


33. Which of the following sawhorse projection formulae represents the gauche 
conformation of butane? 



34. How many gauche conformations are possible for n -butane? 

(a) 2 (b) 3 (c) 4 (d) 1 

35. The most stable conformation of cyclohexane is : 

(a) Boat (b) Half-chair (c) Chair (d) Twist-boat 

36. Which of the following conformation of n-butane has a center of symmetry? 



37. Which of the following conformations of «-butane has a plane of symmetry? 


CHi 


CH 3 


(a) 



H H 


CH 3 


H H» 

o 

CH 3 



H CH 3 


ch 3 


h <b > TT H(C) 



H 


CH 3 


H 


H 


(d) 



CH 3 H 

38. The most stable conformation of 2, 3-dimethyl butane is : 

CH 3 


H CH 3 j 


H H 


(a) 


H^l/CH, 


h^Pch 3 



(d) None of these 


CH 3 
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39. Total number of stereoisomers of the compound 
CH 3 — CH=CH—CH—CH=CH—CH 3 is : 

I 

OH 

(a) 2 (b) 3 (c) 4 (d) 8 

40. Which of the following pairs of structures represents conformation isomers? 


(b) VV\ and y/ 


(a) and 


( c ) ^ \—/ and ' \— (d) C' 

41. Which of the following structures is chiral? 


and 


Br 


(a) CL 


Bt/Cl 


(b) 


(c) 


(d) 



/ 


H 


42. Which of the following compounds can be optically active? 

W ScX^X' ; ® 0< C H H3 <C, h "> =C_C \ CH) 


Select correct answer using the codes given : 

(a) 1 and 3 (b) I and 2 

(c) 2 and 3 (d) 1,2 and 3 

43. Which one of the following compounds will show enantiomers? 

CH 3 




ch 2 oh 
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48. Which among the following compounds will show geometrical isomers? 
(a) CH 3 —CH=CH 2 (b) CHj—C=CH 2 


(c) CH 3 —C=CHD 
- ! 

CH, 


CH 3 

(d) CH 3 — CH=CHD 


49. First member of optically active alkene is : 


CH 3 

I 

(a) C 2 H 5 —C— CH=CH 2 
H 

C 2 H 5 . 

I 

(c) c 3 h 7 —c—ch=ch 2 

CH, 


C 2 H 5 


(b) C 3 H 7 —C—CH=CH 2 

H 

C 2 H 5 

I 

(d) C 6 H n —C—CH==CH 2 
CH, 


50. Consider the following pairs of compounds : 

CHO CHO 


H- 

HO- 


■OH HO- 
H H- 


-H 

OH 


C 6 H 5 c 6 h 5 

(I) (II) 

Which among the following statements is correct? 

1. Both are enantiomers 

2. Both are in threo form 

3. Both are diastereomers 

4. Both are in erythro form 

(a) land 2' (b) 1,2 and 3. 

(c) 2 and 3 (d) 3 and 4 

51. Which type of isomerism is observed between I and II? 
O 




(a) Functional isomerism 
(c) Optical isomerism 


(b) Metamerism 

(d) Geometrical isomerism 
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52. Mention the correct relationship between I and II: 
HOjS SOjH 




(a) Chain isomer (b) Position isomer 

(c) Identical (d) Stereoisomer 

53. Number of functional groups present in the following compound is : 



(a) 5 
(c) 6 

54. Stereoisomer possible for following compound : 

^CH=CH—CH 2 CH 3 



'CH=CH 2 

(a) 8 (b) 16 

(c) 32 (d) 64 

55. Which of the following will show optical activity? 


Me 


HOOC 
(a) H 
HO' 


COOH 


H 


H- 
0>) H- 


H <\ 




OH 

*OH 


Me 


Br 


(c) H 3 C—CH 3 

yT h 


(d) 



H 


-OH 

-OH 

H 

Br 


56. Compound X can exist in how many orientations? 

^ / CH 2 CH 3 

X= H—C—CH=C. 
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57. Which of the following will not have any stereoisomer? 

c\ /I Cl\ /i 

(a) c=C=C (b) C=C=C=C K 


Br 

Cl 


/ 


\i 




*\ / 

(c) c==C=C=C=C 

/ \ 

cr 


i 


Br 

Cl\ / 

(d) C=C 

" F b/ 

58. Which of the following compounds is optically inactive? 


\t 


I 


CH 3 . CHClBr 

(a) b=c( 

y/ X CH 2 C1 




59. Which of the following structures represent meso compound? 


(a) 


Me 


Me 


.H 



Me^ H 

60. How are the following compounds related? 

H 3 C Br . / ^CH 3 





H Br H 

(a) Diastereomers (b) Enantiomers (c) Meso form (d) Identical 
61. Which of the following pairs of compounds is a pair of enantiomers? 

Br Br 


(a) 




Cl 


| 

Cl 


(c) 




•IIIIII1 

'"Mill 



Cl Cl 
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62. Which of the following compounds are meso forms? 


CH 


H- 

H- 


-OH 

-OH 


( 

I 

:h 3 

__ ( 

1 

1 

T 

1 

( 

-2 

:h 3 


(a) 1 only 


(2) (3) 

(c) 1 and 2 



C 2 H s 

0) 

(b) 3 only 

63. How many isomers are possible for the following molecule? 

H )\ )=CH—CH=CHCOOH 

CH 3 \—/ 

( a ) 1 (b) 2 (c) 3 (d) 4 

64. What are the correct designations for the structure below 9 

\—/ XOOH 

(a) E, E 

(b) Z,E 

(c) E, Z 

(d) No stereoisomerism is possible 

65. The following compounds differ in respect of: 

HO t>/ 0 No OH HO""..r 

HO J.. OH ■ HO 1 . 



OH OH 

(a) their chemical and physical properties 

(b) the direction in which they rotate plane of polarized light 

(c) their interaction with molecule 
. (d) all are correct 

66. How many structural isomers are possible when one of the hydrogen in compound 
given below is replaced by chlorine atom? 



CH 



(a) .6 


(b) 4 


(c) 8 


(d) 7 


(a) E 



(d) Z, Z 
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68. Which of the following pairs are geometrical isomers? 

h 3 c .chj h 3 c x x h 

C=C=C=C V and C=C=C=G^ 


(a) 


H 

H 3 C 


/ 


\ 


H 


H 


/ 


CH 3 


/H 


(b) 


CH, . H,C X 
C=C=C and C=C=C 

H / X H ; W CH 3 


(c) Both (a) and (b) 

(d) None of the above 
69. The configuration of 1 and 2 carbon atom in thefollowing compounds is : 


(d) IS, 2R 




(a) 1R,2R (b) IS, 2S 

Cl “ 

h :n 

70. ,:n -tI and , v Me 


C\ w H 
(c) 1R,2S 



are: 


Me Cl 
(a) d and l isomer 
(c) functional isomer 


(b) cis and trans isomer 
(d) position isomer 


71. Which of the following conformers of 1, 2-diol cannot form intramolecular 
, H-bond? 


OH 



HO. ?% 



OH 


72. Which of the following compounds does not have any geometrical isomer? 
/-n ri 


(a) 


(c) 



(b) 


(d) 



73. If a mixture of 2-bromobutane has enantiomeric excess of 50% of 
(+)-2-bromobutane, the stereoisomeric composition of the mixture with respect to 
(+) and (-) enantiomer respectively is : , \ 

(a) 75% (+) and 25% (-) (b) 70/o (+) and 30/o (-) 

(c) 80% (+) and 20% (-) (d) 25% (+) and 75% (-) 
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74. The following compounds differ in : 

H \/ C l H Cl 
H />= ^C1 ci^^H 

(a) configuration (b) conformation (c) structure (d) chirality 

75. How many stereomers are possible for following molecule? 

Cl- 



Br 


(d) 16 


F F 


(a) 4 (b)' 8 (c) 12 

76. Which of the following molecules have dipole moment? 


V / H \ / 

c=c=c=c c=c=c 


F 

( A ) (B) <Q 

(a) A and D (b)SandC (c) Cand£ (d) 5and£ 

77. Which of the following molecules is expected to rotate the plane polarized lights 

.OH 



(D) 


(E) 


(a) 



O 


(b) 



Cl 

H 



(d) 


3CH 3 


OH 


78. Which of the following is the enantiomer of the compound shown below"? 

H 


Me 


Rr 

Br 

TT 

Oi 

Me 

rl 

r\Tt 

ivic 

i 

OH 

5t 


Me 


H- 

(a) H- 
HO- 


-Br 

-Br 

-Me 


Et 

H 


Me- 
(b) H- 
Me- 


-Br 

-Br 

-OH 


Br- 
(c) Br- 
HO- 


Et 

H 


-Me 

-H 

-Me 


Br- 
Cd) H- 
Et- 


Et 


OH 


79. Geometrical isomerism is possible in : 




(b) 



(c) 



-Me 

-Br 

-Me 


(d) 
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‘^CC-^OCr- 

(a) enantiomers (b) diastereomers 

(c) conformers (d) homologous 

81. Which of the following compounds will be optically active? 

C 2 H 5 


H \ / CH3 

(a) C=C 

Cl X CHO 


(b) 


H 3 C—N—C 3 H 7 



H 

82. If optical rotation produced by^j 
Cl 



is : 


H-CH 3 . 

Cl-H 

CH 3 

(a) -36° 

(c) +26° • 

H 

Me N | /Me Me 
and 


CH3 


«• m 

Me / | X Me 


Me 

ik"™ 


(b) 

(d) Unpredictable 


H 


Me / 1 N H 
Me 


(a) conformational isomers 
(c) constitutional isomers 

CH 3 „ CH 3 


(b) configurational isomers 
(d) identical 


H 


84. 


H-tC 



H. 


H 


H 


\k/ 1 

and CYj are: 
CH 3 h 3 c /> T x h 


85. 


(a) conformational isomers (b) stereoisomers 

(c) constitutional isomers (d) identical 

C—O—(O) and H—C—O- 

II I! 

o o 

(a) position isomers (b) chain isomers 

(c) functional isomers (d) metamers 




are: 
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O . Br O 

86. CH 3 —CH—S—-O— / \ and CH 3 —CH—O—S— are : 

’ ir !l 


Br O CH 3 'CH 3 

(a) functional group isomers 
(c) optical isonfierism 




11 M 

°ch 3 ch 3 

(b) metamerism 

(d) geometrical isomerism 


Which among these are stereoisomers? 
(a) I and II 


.0 



a 


o 


i n .hi 

Which among these can exhibit tautomerism? , 

(a) I only (b) II only (c) Iandin "(d) Hand III 

Q ,OH DH , 


89. 





<*) 0? (Z) 

Stability order among these tautomer is : . 



Among these compounds, the order of enol content should be: 

(a) ii>hi>j (b) i>n>ni (c) in>ii>i (d) i>ni>n 
/P 


91 . 





I II III 

Which of these compounds wilt exhibit geometrical isomerism? 

(a) I ' • ,(b) II 

(c) III (d) None of these 
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O O O 

I II III 

Among these compounds the order of enol content should be : 

(a) I > II > III (b) III > II > I 

(c) ii > i > hi (d) n > III > I 

93. Which of the following conformers of n-butane has torsional strain? 

CH 3 ch 3 

|£H 3 Hi 

00 



H' 



H 


H 



(d) Both (b) and (c) 


V CH) 


H H* H 

94. Which one of the following is most preferred conformation of 1, 2-dimethyl 
cyclohexane? 


CH 3 


(a) 


CH 3 


(c) 



CH 3 

ch 3 



95. Which one of the following is the most stabilised conformer of 1,4-cyclohexane diol? 
° H OH OH 


(a) 


(b) 


L_ 


( c ) HQ 


4r 


« 


(d) 


-OH 


96. Which of the following compounds is optically active? 

ch 3 ch 3 


(a) 


H- 


H- 


-C1 

-Cl 


(b) 


H- 


H- 


-C1 

-CH 3 


ch 3 . 


Cl 
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CH 3 


(C) 


Hr 

h 3 c- 


-C1 

-H 


Cl- 
(d) H _ 


Cl 


-ch 3 

-Cl 


ch 3 

°\ 


97. Which of the following is Homomer of 

H 3 C' 'Cl 

CH 3 Cl H 3 C Cl ^ 


(a) 


z 


(b) 




(c) «r 

CH 3 


o 


(d) 



O ^3 Cl 

98. Which one of the following structures is Z)-Glyceraldehyde? 
CHO CHO 


CHa 


Cl 


( a ) H- 


— OH 

CH 2 OH 

OH 


(b) HO- 


H 


(c) HOH 2 C- 


H 


(d) H- 


CH 2 OH 

ch 2 oh 

— OH 


CHO CHO 

99. Which of the following compounds does not contain the plane of symmetry? 



(d) 



100. How many chiral centers are present in tetracycline? 



(a) 6 

101. How many chiral centers are present in cholesterol? 


(d) 5 


(a) 7 



■(d) 5 
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102. Which of the following is the most stabilised conformer of 



Compound Y is projection formula of: 

(a) 




ch 2 oh 


ch 2 oh 


are: 


(a) diastereomers 

(b) enantiomers 

(c) tautomers 

(d) conformers 



105. Which of the following is the least stable conformer of cyclohexane? 

— I (c> ( d ) < z ^ 

(Boat) (Twist boat) (Half chair) 


(a) 


(Chair) 


(b) 


106. Which of the following pairs is correctly matched? 

(a) CH 3 —CH=C=CH25 optically active 

„ v/ \ /COOH 

(b) ; optically active 
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H 2 N\ „ 

( C ) !>' c=c=c x cl ; °P ticall y act,ve 

COOH N0 2 

Kona 

COOH N0 2 

107. Which of the following nomenclatures can be used for given conformation? 

COOH 


^CH 3 

■ nr»tir 


H- 

H- 


-Br 

-OH 


CH 2 OH 

(a) Only D, L (b) Only erythro, threo 

(c) D/L, Eiythro/threo (d) D/L, R/S, Erythro/threo 

108. Find out relationship between following two compounds : 



Q 


Ar. 


V 




OOMe 




Ar v 'COOMe 0 

, (a) Enantiomer (b) Homomer (c) Diastereomer (d) None of these 
109. Identify correct 2-D representation of following molecule. 

OH 


HO 



CHO 


CHO 


OH OH 
CHO 


CHO 


CHO 


HO- 
(a) H- 
H- 


H . H- 
-OH (b) HO- 
-OH H- 


-OH H- 
-H (c) H- 
-OH H- 


CH 2 OH 


ch 2 oh 


-OH H- 

-OH (d) HO- 
-OH HO- 


110. Identify the molecule which is meso. 
OH 

HOOC 1 

( a > V^COOH 

OH 

O 


CH 2 OH 
H H 


-OH 
-H 
-H 

CH 2 OH 




CH 2 OH 
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111. Find outmost stabilise conform er of following molecule. 



112, Identify stabilise chain conformer of following molecule. 
Me. .OH 


isopropyl 




(d) None of these 


113. Identify stabilise chain conformer of following molecule. 

Ph. 


*OMe 


Ph Me 


114. Find out correct representation of franj-decaline. 

H 
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(a) 8 (b) 7 (c) 10 (d) 9 

116. Assign the configuration of C-2 and C-4 of following molecule. 

H, .OH H. OH 



OHC"" Y '"CHO 

1 3 5 

(a) S,R (b) R, R (c) S, S (d)R, S 

117. Identify the relationship between following molecules. 

HO„. „H Br, „H II. .Br H, .OH 

and 




(a) Enantiomer (b) Diastereomer (c) Homomer 

118. How are the following two compounds related? 

H 

and HO 

H H 

(a) Enantiomer (b) Diastereomer 

(c) Homomer (d) Racemic mixture 

119. Find out enantiomeric structure of following compound : 



(d) Both are meso 
OH 
H 


Ph 




XOOH 


O' 



(b) 


Ph” 

Ph,. 






O 


COOH 


(d) 


x -r 


/ 


.COOH 
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120. Find out no. of sterogenic center in following compound : 



H 


Br 



CH 3 

"'i!tCH 2 OH .."J 

bft, „ f' 11 


Br 

(a) Constitutional isomer (b) Diastereomer 

(c) Enantiomer (d) Homomer 

122 . Choose incorrect statement regarding following compounds : 



and y 



CH 3 


h 3 c" v X:h 3 h 3 c" 

(a) The boiling point of both compounds are same 

(b) Both are optically active 

(c) Equal mixture of both compounds are optically inactive 

(d) Both are diastereomers 

123. Which of the following is not diastereomeric structure of given compound? 


( a ) Br 111 !" 111 ^' 


(c) 


ch 3s 

jriinwy 
H<^ 


CH 2 CH 3 

\ 

H iiuiiwj- 
B^ 


CH 3 

Hiirnu^- 

Br<^ 

ch 2 ch 3 

/ 

Br 

CH 3 

/ 

~y"«Br 


ch 2 ch 3 

—<MK||||| H 


X 


Br 

(b) 


ch 2 ch 3 

\ 

H 

Br^ 


ch 3 

/ 

H 

Br 




(d) None of these 


H 


124. Identify the set of compounds which are enantiomers ? 
H H 

f .COOH • HO - = 

( a ) y~ -iC. and 


H 3 C 

H 

HQ, f 


-fC and 7 -/ 

& "'OH H l '""H 

H HO 


.COOH 


(b) 


.COOH 

h 3 cV\h 

H 


OH 

H„ 1 


and 


H 3 C 


HO 


COOH 




H 
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(c) 


H OH 

H0 ^ = ,COOH \l ,COOH 

and 


nvj <\ f COOH “<\ f .COOH 

H^-OH ^ h 3 c'V 4 ^oh 


H 

H( \f 

(d) 7 - 

H3<: HO 


COOH 

''ii/. and 


H 

HO a i 


"""H 


H 3 C HO ' 


COOH 




H 


125. Which of the following molecule have (2 R, 3-Z) configuration? 


HiCs 


,H 


H 3 Cv 


,H 


(a) 


(c) H 3 C' 


x c— ch 3 

(b) 

w x c— ch 3 


H^ \>H 

:< H 


H >c=c< H 

x c— ch 3 

(d) 

H 3 C X C“ CH 3 

. 



EXERCISE-2 


MORE THAN ONE CORRECT ANSWERS ||| 


1. Select ‘cis’ isomer among the following: 

:Br .. 

:Br (b) L J.Br 


(a). 


£e 


(c) 



Br 

-uiiii Br 



2. For which of the following pairs of compounds are the correct notations given? 
r Ph Ph . Fh 

<“> \ N=N / a " d 


/inri-azobenzene 


4 \ 

Ph 

Sj>«-azobenzene 


h 3 c h 3 C, 

^ and ^ 

JC=N V "C=N' 


(b) X 


OH 


OH 

Syn -ac etaldoxi me /*«ri-acetaldoxime 

H 3 C X /CH 2 CH 2 CH 3 cih 2 c 
(C) „> C=C \_„ and 

Cri 3 


H 


\ /CH 3 
>C=C< 
BrCH 2 CH 3 


Z-isomer 



and 


E-isomer 

H\ /H 

coon 

nh 2 

amino cinnamic 
acid 
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3. Which of the following compounds will exhibit geometrical isomerism? 
(a) CH 3 —CH=CH—COOH (b) Br—CH=CH—Br 


O 



(c) C 6 H 5 —CH=N—OH (d) 

4. Which of the following compounds exhibit optical isomerism? 

no 2 

.(b) H 2 C=C=CII 2 




N0 2 COOH 

Ph\ yPh 

(c) >C=C=C< 

3 C CH 3 


(d ) H2 f>c-c<? H2 . 

h 2 c n ch 2 


hich of the following represents a pair of enantiomers? 
HOOC H H COOH 


(a) 


(b) 


H 

H 


COOH 

H 


(c) 


HOOC 


HOOC 

HOOC 


H 

COOH 


(d) 


H 


COOH H 

6. Which of the following represent correct matching? 
O O 


(a) CH 3 —C—OH and H—C—OCH 3 Metamers 

(b) CH 3 —CH 2 —C=CHandCH 3 —C=C—CH 3 Position isomers 

(c) CH 3 CH 2 CH 2 NH 2 andCH 3 —CH—CH 3 Tautomers 

NH 2 

CH 3 CH 2 OH and (CH 3 ) 2 0 Functional isomers 

licb of the following cycloalkanes will show cis-trans isomerism? 

CH 3 

x ch 3 h 3 C , CH 3 

(c) 




,CHi 


_ / 

^ (ZIi X CH 3 


(d) 



H 3 C 

















112 


GRB Advanced Problems In Organic Chemistry for JEE 


8 . Which of the following are correctly matched? 


Compounds 

(a) CHj —-CH—CH—CH — CH—Ph 

(b) CH 3 —(CH=CH) 4 — CH 3 

(c) H 2 C=CH—ch=ch 2 

(d) H 3 C—(CH=CH) 5 — CH 3 

9. Which of the following will have a trans isomer? 


Number of geometrical isomers 
4 
2 
10 
20 


h 3 c M 

(a) >C=C< 

H H 


HjC. 


CH 3 


11 3 v -\ /VI 

I H> C=C< H 

10. Which of the following is chiral? 
CH 3 

I 

(a) C 2 H 5 P—O 

CgHj 

ch 3 

I. 

(c) C 2 H 5 —N ® —H 

QH 


CL .Cl 

(b) >C==C< 

n H 


(d) 



h 3 c ch 3 


HjC 

w ph >s=o 


H 3 C v 

(d) >S=0 

h 3 c / 


' 6 n 5 


11. Which of the following compounds show tautomerism? 

O S 

II 1! 


(a) NH 2 — C—NH 2 
O 

il 

(c) CH 3 — C—ch 3 

12 . Keto-enol tautomerism is observed in: 
O 

II 

(a) C 6 H 5 ~C—H 
O 


II 

(c) Ph—C—Ph 


(b) NH 2 — C— NH 2 

(d) N=0 

O 

II 

(b) c 6 h 5 — c —ch 3 
o o 

II II 

(d) Ph—C—CH 2 — C—CH 3 
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13. Tautomerism is exhibited by : 
(a)<f y—CH=CH—OH 






O 

4. Cw-2-butene and /ra/is-2-butene are : 

(a) geometrical isomers (b) diastereomers 

(c) enantiomers (d) position isomers 

15. Which of the following can exist in syn and anti form? 

(a) Ph—N = N—OH (b) Ph—N=N—Ph 

(c) Ph—CH=N—OH (d) Ph 2 C=N—OH 

The Z-isomers among the following are : 


H 3 C 


(a) 





/ C \ 


H 


H,C 


(b) 




/ C \ 


H 


Cl 


(c) 


X c // 

II 

/ C \ 


Br 


Cl 


N/ 


Br 


(d) || 


/ C \ 

F H 


18. 


H 7 C 3 c 2 h 5 H 5 C 2 C 3 H 7 H F 

ich of the following statements are correct about tautomers? 

(a) They possess different electronic and atomic rearrangement 

(b) They possess different electronic but same atomic arrangement 

(c) They have different atomic arrangement but same electronic arrangement 

(d) They exist in equilibrium 

Which of the following compounds would be optically inactive? 
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20. Which of the following are optically active? 

CK /C 2 H 5 H 3 C 

(a) >C=C=C=C=C< (b) 

H H H 



H 

CHj 



H 3 C x /CH 3 

(d) >C=C=C=C< 

H H 


c) CH 3 — CH— COOH 

I 

D 

21. Which of the following compounds do not have the plane of symmetry? 



Cl 


(b) 



.. Br 


(C) 



■"*11 Br 


(d) 


O 



Cl Cl . Br 

22. Which of the following are optically active? 


Cl 



Br 


(b) 


,Br 


7 


O 


h 3 c v ^ch 3 

(d) ■ >c=c=c^ 

HO 


23. Which of the following are identical molecules? 

COOH COOCH 3 


(a) 


H- 

H- 


HO— 



-OH 
-OH 

COOCH 3 

COOCH 3 

-H 
-H 


(b) 


H- 

H- 


-OH 

-OH 


COOH 


H 


(d) 


HO- 


H 3 COOC- 


-COOH 

-H 


OH 


»C1 


COOH 

ich of the following are identical molecules? 

H .0 H H 3 C ,0 CH 3 CH 3 CH 3 H 3 C .0 H 


CH 3 


(b) 


CH 3 H 


(c) 


(d) 


H H O H 


H 


CH 3 






























Isomerism 


115 


25. Which of the following compounds can have superimposable mirror image? 
CH 3 CH 3 , 


H- 
(a) H- 
H- 


-OH 

-OH 

-OH 


H- 

(b) HO- 
H- 


OH 

-H 

-OH 


CH 3 

ch 3 


ch 3 

ch 3 


H- 
(c) Br- 
H- 


-OH 

-H 

-OH 


H- 

(d) HO- 
HO- 


-OH 

-H 

-H 


CH 3 


ch 3 


ch 3 


ch 3 


26. 


H- 


-OH HO- 
-OH HO- 


-H H- 
-H HO- 


CH 3 

-OH HO- 
-H H- 


CH, 


-H 

-OH 


C 2 H 5 c 2 h 5 c 2 h 5 c 2 h 5 

I II III IV 

Which of the following statements are true about these isomers? 

(a) I and II are a pair of enantiomers 

(b) III and IV are a pair of enantiomers 

(c) II is the diastereomer of III and IV 

(d) I and III are homomers 

* A A /’A , 



> n p. h hh h 

AA7 \) A A- 

HH H V V V O 

I 




H O 
n 


111 


O H 
IV 


Which of the following statements are correct about these molecules? 

(a) I is a meso compound (b) I and III are identical 

(c) II and IV are a pair of enantiomers (d) II and III are diastereomers 
28. Which of the following compounds are optically inactive but exhibit geometrical 
isomerism? 


CH—Me 



( 
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29. Magnitude of specific rotation of a compound is independent of: 

(a) solvent (b) concentration (c) length of tube (d) temperature 

30. Enantiomers have : t 

(a) all physical properties same except their action on plane polarized light which 
is equal in magnitude but opposite in direction. 

(b) all chemical properties same except when reagent is chiral in that case, 
reactivity of enantiomer will be different. 

(c) opposite configuration of all chiral centers according to CIP rule. 

(d) superimposable image of each other. 


31. Which of the following plots are correct for potential energy of butane as a 
function about C 2 — C 3 bond? 




32. A pair of enantiomers is : 

(a) a pair of non superimposable mirror image of each other 

(b) a pair of superimposable image of each other 

(c) always optically active if one is dextrorotatory then other will be laevorotatoiy' 
by same magnitude 

(d) compounds having same boiling points 


33. A racemic mixture is : 

(a) always equimolar mixture of a pair of enantiomers 

(b) always equimolar mixture of a pair of diastereomers 

(c) always optically inactive 

(d) always optically active 



Which of the following statements are true about these molecules? 

(a) I and II are a pair of enantiomers 

(b) III is metamer of I and II 
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(c) III is diastereomer of I and II 

(d) III is not stereoisomer of I and II 

35. Which of the following compounds have the plane of symmetry? 




fd> A A 


36. Which of the following compounds can exhibit geometrical isomerism? 

«CC~ 

*OH 

H 3 C v /CHj 

(b) >C=C=C< 

H / n H 

. . H 3 c v /CH 3 

(c) >C=C=C=C< 

H- X H 

(d) C 2 H 5 —GH= CH—CH=CH—CH 3 

37. Which of the compounds shown below are isomers? 

<a, 0 «<X> (c> <X^ (d, 0 


38. Identify the compound which has a stereo center. 

H Et H /X 


(a) 



I 


(b) | (c) j| | 

h 3 co / "''o h/ Xx 
39. Which of the following will show optica! isomerism? 

^Kx>C . (b)Hic “'" 

Cl Br 

H 3 C 




(d) 


H 


)>C=C=C=C=C<( 


Cl 

OH 


ho 3 s so 3 h 

40. Which of the following molecules .are chiral? 


(a) 


OH 

L 


OH 



OH 


(c) 



sF 


(d) 




pH 3 




;ch 2 
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41. The correct statements about the compound given below. 



(a) Compound is optically active 

(b) Compound possesses center of symmetry 

(c) Compound possesses plane of symmetry 

(d) Compound possesses axis of symmetry 

42. Consider following compounds : 



Choose the correct statements from the following. 

(a) I, II and III are functional isomers (b) I and II are position isomers 
(c) III and IV are chain isomers (d) III and IV are metamers 

43. Which of the following are correct statement regarding these molecules. 

Ph‘ ^COOH^h .COOH Ph, £OOH 

\y \/ A w 

Ph TTT COOH 


O 

I 


O 

II 


III 


o 

IV 


(a) Compound I and II are diastereomers 

(b) Compound II and IV are enantiomers 

(c) Compound I and III are enantiomers 

(d) Compound III and IV are homomers 

44. Which of the following are correct regarding these molecule. 

y=jQIi ' H3C^=H^ ^""imiQH 


(a) Both compounds contain plane of symmetry 

(b) Both are enantiomers 

(c) Both are diastereomers of each other 

(d) Both are homomers 


45. Find the correct statements regarding following molecules. 



OH OH 
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(a) I, II and III are meso 
(c) I and IV are diastereomers 


(b) II and III are enantiomers 
(d) III and IV are diastereomers 


EXERCISE-3 


LINKED COMPREHENSION TYPE 


M 


Passage-1 _ _ , ^___ 

Presence of chiral center is not an essential condition to show optical isomerism. 
Essential condition is, compound should show non-superimposable mirror image. 

Allenes do not contain chiral center but show optical isomerism when different 
groups are attached on double bonded carbons. 

Biphenyls also show optical isomerism when both rings are perpendicular to each 
other and any ring should not contain plane of symmetry. 

Which of the following compounds is optically inactive? 

CH 3 

CH 3 


(a)H- 


-C1 


(b) 


H- 


HO- 


C1 

H Cl 


-OH 

-H 


CH 3 


(c) 



CL . 

(d) h !C >C=C “ C ^ch 3 


2. Which of the following biphenyl compounds is optically active? 
Ok, Cl I Cl 




( t >)\0 


CH 3 


(d) All are correct 

OH CH 3 

/hich of the following compounds can be resolved in enantiomeric form? 
CH 3 " ( 


(a) 


H- 

H- 


-C1 

-C! 


Br^ /Ck 

(b) ■ >C=C=C< 

H 3 C Cl 


ch 3 


Ck 


(c) >c^c-c<^ 

h 3 c nh 2 


ch 3 
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Passage-2 


Cyclohexane exist as two chair conformations in rapid equilibrium at room 
temperature. 

Each carbon atom on a cyclohexane ring has one axial and one equatorial 
hydrogen. Ring-flipping converts axial H’s to equatorial H’s and vice-versa. 



In substituted cyclohexane, groups larger than hydrogen are more stable in the 
equatonal position. vl 

The cis isomer has two groups on the same side of the ring, either both up or both 
The trans isomer has two groups on opposite side of the ring one up and one 


down 


down. 


4. Find out most stable substituted cyclohexane among the following : 


(a) 




(b) 




(c) 


NX 


(d) 


5. Which of the following is most stable conformer of 1,2-dichlorocyclohexane? 


(a) 




N 


(b) 




Cl 

Cl 


wfc: 


Cl 


-Cl 


(d) All have equal stability 



Cl 


(a) 


(c) 


id out most stable conformer of ci.v-3-fluorocyclohexanol: 
H—0 

fV-1 OH 


OH 


(b) F 

F 

(d) I s 






-OH 
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Passage-3 


Conformations are different arrangements of atoms that are interconverted by 
rotation about single bond. 

In eclipsed conformation, the C—Hbond on one carbon is directly aligned with 
C—H bond on the adjacent carbon. 

In staggered conformation, the C—H bond on one carbon bisect the H—C—H 
bond angle on adjacent carbon. 

The angle that separates a bond on one atom from a bond on a adjacent atom is 
called a dihedral angle. 

A staggered conformation with two larger groups 180° from each other is called 
anti. A staggered conformation with two larger group 60° from each other is called 
gauche. 

7. Identify the most stable conformer of 2-fluoro ethanol among the following : 

h h 


(a) 


M 


H v i / H 


H0 X/ H 


H? H 


W ® jx (c) XX 

hXh h 7 T x f h / T x oh 

OH H F 


8 . Which of the following is gauche conformer? 


W 


(a) 


H 

h v T / ch 3 


H 


H 


hXh 


(b) 



CH 3 


CHj 
,H 


(d) H--W 

ho^h 


(c) 


Hjty | N H 
H 



h 3 c CH3 h 


h 3 c- 


(d) 


CH) 

9. Which of the following conformer of butane has minimum energy? 
CH 3 



W I 'H 
H 


h*Xch 3 


ch 3 

H 


H 




( c ) h- 

H‘ 



H 3 C 


(d) 


CH 3 


H 


H 
CH 3 


H 



/CH 3 


H' V N H 

H 


Passage-4 


A line which bisects a compound in two equal parts and both parts 
appear to be the mirror image of each other, such kind of symmetry is 
known as plane of symmetry. 

Any molecule that has a internal mirror plane of symmetry cannot be 
chiral, even though it may contain asymmetric carbon atoms. 

10. Which of the following compounds does not contain plane of 
symmetry? 
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CH 3 


(a) 


H- 

H- 


.XI 


CL ,CH 3 


-OH 

-OH 


(b) 


CH 3 


Cl 




(c) 



XI 


(d) 


CLXI 


11. Which of the following compounds is optically active? 

ch 3 . Cl CH 3 

1 - Cl A A Br^. 

“OH (b) njZ 
-ci ^ 


H- 
(a) H 3 C- 
H- 


(c) 


V 


(d) 



Br 


CH 3 


ch 3 


12. Which of the following compounds is not chiral? 

Br Cl 


CH 3 


(a) Br- 


-OH 


H 



CH 3 Cl 
CL # CH 3 


Bk ^CH 3 

(c) >C=C=C^ 

HO H 


(d) 



Passage-5 


R, S-configuration is a useful tool for determination of enantiomers, diastereomers 
and homomers. If configuration of all chiral centers are opposite then structures are 
enantiomers, if all chiral centers have same configuration then they are homomers and if 
some have same configuration and some have opposite configuration then they are 
diastereomers. 

CH 3 ch 3 CH 3 H. 


H- 

H- 


-C1 Cl- 
-NH 2 h 3 c : 


-H H- 
-NH 2 h 3 c- 


-C1 Cl- 
-NH 2 h 3 c- 


-ch 3 

-h 


ch 3 h h nh 2 

I II III IV 

13. Among above structures find out enantiomeric structures : 

(a) II and III (b) I and II, II and IV 

(c) I and IV (d) III and IV 

14. Find out homomers : 

(a) I and III (b) II and IV (c) I and IV (d) III and IV 

15. Which of the following is not diastereomer? 

(a) I and III (b) II and III (c) III and IV 


(d) II and IV 
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■ 

| EXERCISE-4 

MATRIX MATCH TYPE [ 



1. Column (I) 

/HOa /jBr 

(■) >c-c-c< a 



h 3 c v ^ch 3 

(c) C] / >C—C C C "'% c , 



Column (II) 

P. Plane of symmetry 

Q. Meso 

R. Optically active 

S. Geometrical isomerism 

Column (II) 

P. Meso 

Q. Anti conformer 


R. C/.v-isomer 


S. Eclipsed conformers 

Column (II) 

P. Ring chain tautomers 
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(b) 


O 

I 

HN^NH 


m.i.Xa 


H 


Me. Me. 

(c) Et -^N and Me-^N 

/ p_ / 


Pr 

Me 


Et 

0 

(d) X/ 0H and HO 

4. Column (I) 


7 


o 


H 3 C Br HO CH 3 
(a) H 3 C—(O)-{OV—fe/ 


(b) H 3 C 


CH 3 Br OH 



5. Column (I) 

, , Ck /H 

(a) y>C—C=C—C\ 


Q. Functional isomers 



R. Tautomerism 

S. Metamerism 

Column (II) 


CH 3 P. Cw-compound 


HO Br 
OH Br CH 3 




CH 3 Q. Frans-compound 


H 

H 


Cl 


(b) \ C =c=C<( 


H 

Cl 



R. Optically active 

S . Optically inactive 

Column (II) 

P. Polar molecule 

Q . Optically active 

R. Optically inactive 

S. Symmetry element 
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EXERCISE-5 


INTEGER ANSWER TYPE PROBLEMS 


1. Total number of stereoisomers possible for the following compound is. 

OH 


CH 3 ch—ch 3 



2. Find out number of stereogenic centers present in following compound 
‘simvastatin’ 



3. Find out number of compounds those have ‘S’ configuration from following. 



COOH 


h 3 c' "h H 3 CO 

H CH 2 CH 2 NH—CH 3 



COOH 


OH 

fJiiimiuJ 



H 

lr».. , JH»«CH 2 CH 3 . H 3 C—j—CH 2 OH 

ch 2 ch 3 CH 3 CH 2 - V I V c 


CH 3 Br ' H 

4. Identify number of compounds which are meso. 


Br OH CH 3 


0 ^ 


H 





■£—COMe 



CH 3 OH 
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h 2 n x 


/ 

c=c=c 

/ \_ 

H 3 C Cl 


,ch 3 


ch 3 


H- 

h 3 c- 


-OH 

-H 


OH 


5. Total number of stereoisomer possible for the compound 

H 3 C—CH =CH—CH = CH—CH =CH—Ph 

6 . How many stereogenic centers have "R" configuration in following compound 
zocor. 



8 . Identify, number of compounds that can show geometrical isomerism. 


CH, 


H 3 C, 


v 




CH 3 


Cl 


v 




Cl 
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n 3 c /Ha 

J&s* 



a" 


Ph 





CH 3 


ch 3 


9. Find out number of structural isomers possible forC 6 H 14 . 

10. Identify number of carbohydrate that have L-configuration, from following. 
CHO 


HO 


CHO 
-H 


H- 

H- 

H- 

H* 


CH 2 OH 

CHO 

-OH 
-OH 
-OH 
-OH 


H- 

H- 

HO 


CHO 


-OH 

-OH 

-CH 2 OH 


H- 

H- 


-OH 

-CH 2 OH 


H- 

HO 


H- 

H- 

H- 

HO- 


H 

CHO 

-OH 
-OH 
-OH 
-H 


OH 


CH 2 OH 


H- 
HO- 
HO—CH 2 - 


CH 2 OH 


CHO 

-OH 
-H 
-OH 

H 


HO- 


11 . The following compound may exist in two or more stereoisomers 


c 6 h 5 . 


.COOH 


C 6 Uy ^COOH 


CH 2 OH 

-OH 
-H 


CHO 


CHO 


H- 

H- 

-ch 2 - 


-OH 

-OH 

-H 


OH 


(a) Total number of stereoisomers. 

(b) Number of enantiomeric pairs. 

(c) Number of meso compounds. 

12 . 44 A pair of stereoisomer might be classified in various ways depending upon their 
exact nature” 

How many following terms could properly be applied to a pair of stereoisomers, 
assuming their nature permits ? 

(a) They might be meso isomers. 

(b) They might be tautomers. 

(c) They might be enantiomers. 

(d) They might be diastereomers. 

(e) They might be conformational isomers. 

(f) The; might be constitutional isomers. 

(g) They might be configurational isomers. 

(h) None of the above statements are true. 
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ANSWERS' 


Exercise-1 : Only One Correct Answer 


1. (b) 2.(0 3.(0 4. (0 5. (c) 6. (b) 7.(0 8. (b) 9. (a) 10. .(c) 

11. (d) 12. (d) 13. (a) 14.' (d) 10. (b) 16. (d) 17. (d) 18. (d) 19. (d) 20: (d) 

21. (b) - 22. (O 23. (c) 24. (d) 25. (c) 26.(0 27.(0 2S. (a.c.d) 29. (b.c) 

30. (a) 31. (0 32, (c) 33. (c) 34. (c) 35, (a) . 36. (d> 37. (d) 38. (d) 39. (d) ' 

40. (a) 41. (a) 42. (c) 43. (a) 44. (a.O 45. (c)* 46. (a) 47 (b) 48. (b) 491 (b) 












4*. 


1. (d) 

2.(0 

3. (d) 

4. (a) 

5. (c) 

6. (b) 

7, 

(a) 

iS. (O 

9. 

(d) 

10. (c) 

11. (b) 

12. (0 

13. (d) u 

14. (d) 

15. (b) 

16. (b) 

17. 

(d) 

18. (d) 

19, 

(a) 

20. (c) 

21. (b) 

' 22. (O 

23. (a) 

24. (d) 

25. (b) 

26. (d) 

27. 

(0 

28. (b) 

i9.. 

(b) 

30. (c) 

31. (0 

32. (b) 

33. (c) 

J 34. (b) 

35. (d) 

36. (b) 

37, 

(b) 

38. (0 

is. 

(b) 

40, (c) 

41. (b) 

42. (d) 

43. (d) 

44. (d) 

45. (b) 

46. (O 

47. 

(d)‘ 

“48. (b) 

49. 

(d) 

50. (b) 

51. (b) 

52. (d) 

53. (c) 

54. (d) 

65. (b) 




% 

■ 


- 












1. (a) 

2. (d) 

3. (a) 

4. (a) 

5. (b)’ 

6: (a) 

7. (b) 

8. (0 

9. (a) 

.10, (b) 

11. (a) 

12. (d) 

13. (c) 

14. (c) 

15. (b) 

16, (d) 

17. (d) 

18. (a) 

19. (a) 

20. (b) 

21. (b) 

22. (d) 

23, (c) 

24. (a) 

25 v (b) 

26. (d) 

27. (d) 

28. (d) 

29. (O 

30. (a) 

31. (d) 

32. (b) 

33. (d) 

34. (a) 

35. (c) 

, 36, (b) 

37. (a) 

38. (b) 

39, (O 

40. .(b) 

41. (d) 

42. (c) 

43. (c) 

44. (d) 

45. (d) 

46. (c) 

47. (a) 

48. (d) 

49. (a) 

50. (a) 

51. (b) 

52. (b) 

53,(0 

54. (a) 

55. (d) 

56. (O 

57. (O 

58. (b) 

59. <b) 

60.. (a) 

61. (b) 

62. (b). 

63. (d) 

64. (d) 

65. (b) 

66. (b) 

67. (c) 

68. (a) 

69. (a) 

70. (b) 

71., (b) 

72. (d> 

73. (a) 

74. (c) 

75, (d) 

76, (d) 

77. (b) 

78. (a) 

79. (d) 

80; (b) 

81. (O 

82. (b) 

83. (a) 

84. (c) 

85. (d) 

86* (b) 

87, (c) 

88. (b) 

89. (a) 

SO. (b) 

91. (0 

92. (d) 

93. (d) 

94. (O 

95. (b) 

96. (b) 

97. (b) 

98. (a) 

99. (c) 

100. (d) 

101. (b) 

102. (c) 

103. (a): 

104. (a) 

105. (d) 

J06. (c) 

107. (d) 

108. (b): 

109. (O 

110. (a) 

111. (b) 

112. (a) 

113. (b)114. (b) 

115. (d) 

116. (a) 

117. (c) 

118. (b): 

119. (d) 

120. (b) 

021^ (c) 122. (dl 

.123, (0124. (b) 

125. (c) 





b 

Exercise-2 : More Than One Correct Answers 



(a, b, c) 

4. | 

(b, c, d) 

10; < 

(a, b, O 

16. 1 

(b. c, d) 

22- 1 

(a, b, c. 

d) 28. I 

(a. c) 

340 

fa, c, d) 


(a. 0 

; 
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Exercise-3 : Linked Comprehension Type 


l. (a) 2 . (b) 

11. (c) 12. (b) 

A (c) 4. (c) 5. (b) 

•3 (b) 14. (c) IS. (d) 

6. (a) 7. (c) 

8. (d) 9 (a). 10. (d) 

Exercise-4 : Matrix Match Type 

X . (a) — > R i 

(b) -» P, Q; 

(c)-*P,0,S; 

(d)-» P, 0 

2 (a 

(b) -> P, R; 

(c)->P, Sr 

(d)-* P, S 


(b)— > 0, R* 

(c)-» S; 

(d)-»P 

4. (a) —> P* 

(b) -» Q. S; 

(C) 0. 

(d 

5. (a) -» ff. S; 

(b)-*P,P; 

(c)->R,S; 

(d> — ► P,R,S 


Exercise-5 : Integer Answer Type Problems 

i (8) : (7) 7(4) 4 (4) 5. (8) 6. (3) 7(3) 8, (4) 9. (5) lu (5) 

i. • (A • 10, B - 4, C - 2) 12, (1 A, C, 0, E. G)_ 


□ □□ 




||EXER'GISE£l]| 


Hydrocarbons 
(Alkane, Alltene and Allcyne) 


ONLY ONE CORRECT ANSWER 


A and B arc geometrical isomers (R —CH=CH— R) of which type ? 
(a) A is trans, B is cis (b) A and B both arc cis 

(c) A and B both are trans (d) A is cis, B is trans 

2. Which is most easily dchydrohalogenated ? 


C! (H) 


Cl (HI) 


(a) 1 (b) II 

(c) HI (d) all with same case 

3. The relative stability of the compounds given below is in the order. 

CH 3 CH, CH, 

I I I 

(1)CH 3 —C=C—CHj (II)CH 3 —c=ch—ch 3 

(HI)CH 3 —CH=CH 2 (IV)CH 2 =CH 2 

(a) 1 > II > III > IV (b) IV > III > II > I 

(c) I > III > II > IV (d) II > I >IV> III 

4. 2 wnc - ti2S ° 4 > A P,/H2 ) B, A and B are : 




5. CH 3 —C 


(d)none 


CH 3 CH 3 

\ I N111O4 

-C=CH—C—CH 3 - — —> Products 

| •* KMn04 

ch 3 


The products are : 
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O 

II 

(a) CH 3 — C ~ OH'(CH 3 ) 3 C—COOH 

O 

II 

(b) CH 3 —C — CH 3 , (CH 3 ) 3 C—COOH 


O 

■ II 

(c) CH 3 — c— CH 3 , (CH 3 ) 3 C—CHO 

(d) None is correct 

6 . The compound formed when 2-butene is treated with hot alkaline KMn0 4 is: 


(a) Acetaldehyde (b) Acetic acid 

(c)CH 2 OHCH 2 OH (d)CH 3 CH 2 -COCH 3 

7. Relative stability among conjugated dienes (i), alkenes (ii), alkynes (iii) towards 
electrophilic addition reaction is in the order: 

(a) (i) > (ii) > (iii) (b) (i) > (iii) > (ii) 

(c) (iii) > (ii) > (d) (ii) > (iii) > (i) 


8 . 


BD 3 /THF 

—--> 

h 2 o 2 /oh 


Product A, A is : 


(a) 



CH 3 

OH 




(b) 




OH 




»CC“ 


9. Arrange the following alkanols 1,2 and 3 in order of their reactivity towards acid 
catalysed dehydration. 

OH 

I 

-CH,—CH, (2)CH 3 —C—CH 7 CH 3 


(1)CH 3 gh— 
ch 3 


-ch, 
I ■ 

OH 


I 

CH, 


OH 

I 

(3) (CH 3 ) 2 CH —CH— CH 3 • 

(a) 1 >2> 3 (b)2> 1 >3 (c)2>3> l (d)3>2>l 

10. An organic liquid (A), containing C, H and O with the boiling point 78°C and 

possessing a rather pleasant odour, or heating with concentrated H 2 S0 4 gives a 
gaseous product (B) with the empirical formula CH 2 . ( B ) decolourises bromine 
water as well as alkaline KMn0 4 solution and takes up one mole of H 2 (per mole 
of B) in the presence of finely divided nickel at high temperature. (A) and ( B ) are: 
(a)C 2 H 5 OH,C 2 H 2 (b)CH 3 OH,C 2 H 5 

(c)C 2 H 5 OH,C 2 H 4 (d)(CH 3 ) 2 CHOH,C 3 H 6 

11. + Br 2 -> A 

A will have configuration: ' 


132__GRB Advanced Problems in Organic Chemistry for JEE 


(a) 




Br 




Br 


k^Br 


(c) both true 


(d) none is true 


■ CH^ONa 

12. CH 3 CHO + HC=CD^^—> P (major), Pis: 


OD 

i 

(a) CH 3 -t CH—C=CH 

s 

O 

II 

(c)CH 3 — C—C=CD 
Br 

1 CH, 

... I rC atc.KOH _ , 

13. I I^CHj--> Product. 

The product can be : 

CH, 


OH 

I 

(b)CH 3 — CH—C=CD 
(d) None of these 


(a) 



CH, 



XH, 


(d) 



14. Consider the following reaction. 

9 H 3 CH, 


ch 3 
ch 3 


ch 3 —x—ch 2 ch 3 

Br 


base 
-r-» 


CH 




C—C 


,ch 3 CH 2 CH 3 

+ ch 2 =c , 

\„ V 


N H 


CH, 


. (i) (it) 

Which of the following base will give the best yield of the alkene II as the rtiajor 
product ? 

(a)CH 3 0” (b)C 2 H 5 0~ (c) (CH 3 ) 3 CO“ (d) (C 2 H 5 ) 3 CO“ 


(b) 3, 4-Dimethyloct-5-ene 
(d) None 


15. IUPAC name of * s : 

(a) 4, 5-Dimethyloct-4-ene 
(c) 4, 5-Dimethyloct-5-ene 

16. CH 3 — CH— CH 2 — CH 3 -Product (I) + Product (II) 

OH 

What is not true regarding the products ? 

(a) Product-1 and II are position isomers x 

(b) Product-Land II contains the same number of sp 3 and sp 2 carbon atoms 

(c) The yield of the product I and II is same 

(d) Reaction obeys Saytzeff rule 
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17. Which of the following is not true about geometrical isomers ? 

(a) They have different physical properties 

(b) The have different orientations in space 

(c) They have different connectivity of atoms or groups 

(d) They are non-interconvertible 

18. 2-methyl propene is isomeric with But-l-ene. They can be distinguished by : 

(a) Baeyer’s reagent (b) Ammonical AgN0 3 

(c) Br 2 solution (d)0 3 ,Zn/H 2 0 

19. Which of the following is the structure of propylene chlorohydrin ? 

(a)CH 3 —CH— CH 2 (b)CH 2 —CH 2 —CH 2 f 

|| I I 

Cl OH Cl OH 


(c) CH 3 



ch 3 


(d) CH 3 — CH — CH 2 

I I 

OH Cl 


20. Which alkene on oxidation with acidic KMn0 4 gives only acetic acid ? 

(a) CH 3 — CH—CH 3 (b)CH 3 —CH=CH—CH 3 

(c) Ethylene (d) Pentene - 2 

21. Ethylene reacts with osmium tetroxide to form an osmic ester which on hydrolysis 

gives: ■ • 

(a) Ethyl alcohol + Osmic acid (b) Glyoxal + Osmic acid 

(c) Ethylene glycol + H 2 0s0 4 (d) Glycollic acid + H 2 0s0 4 

22. Diborane reacts with terminal alkenes to form trialkylboranes. These react with 
alkaline hydrogen peroxide to form : 

(a) Secondary alcohols (b) Tertiary alcohols 

(c) Isobutyl alcohol (d) Primary alcohols 

23. Kharasch effect operates in which of the following ? 

(a) CH 3 CH 2 CH =CH 2 + HC1 (b)CH 3 CH 2 CH=CH 2 + HBr ’ 

(c) CH 3 CH"=CH—CH 3 + HBr (d) CH 3 CH 2 CH=CH 2 + HI 

24. A hydrocarbon X adds on one mole of hydrogen to gives another hydrocarbon 
and also decolourises bromine water. X reacts with KMn0 4 in presence of acid to 
give two moles of the same carboxylic acid. The structure of X is : 

(a) CH 3 CH =CH • CH 2 CH 2 CH 3 (b) CH 3 CH 2 CH=CHCH 2 CH 3 

(c)CH 3 CH 2 CH 2 — CH=GHCH 3 (d) CH 2 — CH CH 2 CH 2 CH 3 


25. Identify Z in the sequence 

CH 3 — CH 2 — CH=CH 2 


HBr/H 2 Q 2 ^ C 2 H S Q Na + ^ ^ 


(a)CH 3 —CH—-CH 2 —O—-CH 2 —CH 3 
CH 3 


(b)CHj—-CH 2 —CH—O—CH 2 —CH 3 
CH, 
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(c) CH 3 — (CH 2 ) 3 —O—CH 2 t-CH 3 

(d) CH s -(CH 2 ) 4 -0-CH,f 

26. CH.—CH=CH.-^->products,.Vis : 

H 2 02/0H“ 


(a)CH 3 —CH—CH 2 D 
OH 


(b) CH 3 —CH—CH 2 OH 
D 


(c) CH 3 —CH—CH 3 
OD 


(d) none is correct 


CCl 3 Br 

27. CH 2 ==CH—CH=CH 2 -* product. The major product is : 

(a) Br —CH 2 —CH=CH—CH 2 —CC1 3 

(b) CH 2 =CH—CH—CH 2 —CC1 3 


Br 


(c) CH 2 =CH — CH—CH 2 —Br 
CC1 3 


28. 


(d) none is correct 

(DHg(OAc) 2 /H 2 0/THF 
/ (2)NaBH 4 /NaOH/H 2 0 > A ' 


A is: 


OH 



29. 2-Phenylpropene on acidic hydration gives : 

(a) 2-Phenyl-2-propanol (b) 2-Phenyl-1-propanol 

'(c) 3-Phenyl-1 -propanol (d) l-Phenyl-2-propanol 

30. cw-2-Butene on reaction with Br 2 in CC1 4 produces mainly : 


(a) 1 -bromo-2-butene (b) 2, 3-dibromobutane 

(c) meso-2, 3-dibromobutane (d) (±) 2,3-dibromobutane 

31. Which of the following reaction will lead to the creation of two chiral centres in 
die product ? 

(a) CHjCH—CHCH 3 + Br 2 (b) CH 3 CH 2 CH= CH 2 + Br 2 


(c) CH 3 CH=CHCH 3 + HBr-» (d) CH 3 CH 2 CH=CH 2 + HBr-> 

32. The reaction of ethylene with Br 2 in water in the presence of NaCl gives : 

(a) 1,2-dibromoethane (b) 2-bromoethanol 

(c) 1 -bromo-2-chloroethane (d) all of these 
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33 . A hydrocarbonC g H 14 consumes only one mole of H 2 on catalytic hydrogenation. 
The hydrocarbon when heated with hot and concentrated alkaline KMn0 4 gives 
cyclohexanone and acetic acid (after acidification). The hydrocarbon is : 

(a) 1 -ethylcyclohexene (b) 1,2-dimethylcycIohexene 

(c) ethylidenecyclohexane (d) cyciohexylethene 

34. Dipole moment of which compound will be maximum ? 

H,C H H,C H H H H H 


00 


M 


(b) 




<<o 




(d) 


r\ 


H Ci 


H H H Cl 


H H 


35. Correct order of reactivity towards electrophilic addition reactions is : 

(a) CH 2 =CH 2 >CH 3 —CH~CH 2 >(CH 3 ) 2 C=CH 2 

(b) ch 2 =ch 2 >ch 3 —ch=ch 2 <(ch 3 ) 2 c=ch 2 

(c) CH 2 =CH 2 <(CH 3 ) 2 C=CH 2 <ch 3 -ch=ch 2 

(d) CH £— CH=CH 2 <CH 2 -CH 2 <(CH 3 ) 2 C=CH 2 

36. Rank the following in order of stability (lowest to highest). 


<»x 



(a) IV < II < III < I 
(c) I < III < II < IV 

37. The following two compounds are : 



38. Compound (A) on oxidation with 



(b) IV < III < II < I 
(d) IV < II = III < 1 



(II) 

(b) conformational isomers 

(d) structural isomers 

4 /NaI0 4 gives hexanedial. Structure of 


compound (A) will be : 



(c) 


rr' 


ch 3 


(d) 


XH 3 

"ch 3 


(a)/ Y YY 

\_/ HOOC C( 

. r> 


(b) 


COOH 



, not formed 



(d) none is correct 


OHC CHO 
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40. Index of unsaturation (H-deftciency) of C 8 H 10 is ... and if it has a six-membered 
ring, it can be : 


(a) 4, 


-C=CH 


(b) 4, 



CH=CH 1 


(c) 4, (/ y—CH 2 —CH 3 


(d) All correct 


41. Which of the following yields But-2-ene on dehydration with cone. H 2 So 4 ? 

(a) 2-Meth'yl-2-butanol (b) 2-Propanol 

(c) 2-Methyl-2-propanol (d) Secondary butyl alcohol 

42. An alcohol (A) on dehydration gives ( B ), which on Ozonolysis gives acetone and 
formaldehyde. (5) decolourises alkaline KMn0 4 solution but (A) does not. (A) 
and ( B ) are respectively : 

(a) CH 3 CH 2 CH 2 CH 2 OH and CH 3 CH 2 CH= CH 2 

(b) CH 2 CH 2 — CH—CH 3 and CH 3 — CH == CH— CH 3 

OH • 

(d) (CH 3 ) 3 C—OH and (CH 3 ) 2 C=CH 2 

(c) CH 3 —CH 2 —CH — CH 3 and (CH 3 ) 2 C=CH 2 

OH 


43. Which of the following compound undergoes dehydrochlorination most easily 
when treated with alcoholic KOH ? 

(a)CH 3 —-CH—CH 2 C1 (b)CH 3 —CH—C 2 H 5 

CH 3 , Cl 

(c) CH 3 CH 2 —CH 2 C1 (d)(CH 3 ) 3 C—Cl 

-€> 0“ Br (^ Br 

(I) (II) (III) 

Which is most easily dehydrohalogenated ? 

(a) I ' (b) II 

(c) III (d) all with same case 

45. Cyclohexene on reaction with 0s0 4 followed by reaction with NaHSOj gives : 

(a)ds-diol (b) trans-dio\ (c) epoxy (d) alcohol 

46. Among the following incorrect statement (s) is/are : 

(a) In alkens the boiling point increases with a rise in molecular mass. 

(b) Branching in an alkane decreases the boiling point. 

(c) Boiling point of an odd numbered carbon atoms alkane is lower than both of 
its even numbered neighbours. 

(d) Melting point of an odd numbered carbon atoms alkane is lower than next 
even numbered neighbours. 
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47. Ethylene reacts with Br 2 to give 1, 2-dibromoethane. The anti-addition takes 
place due to the formation of which intermediate ? 

(a)CH 2 Br—CH 2 (b)CH 2 —CH 2 (c) BrCH=CH + (d)CH 2 —CHBr 

\ + / \ + / 

Br Br 

48* Which of the following reactions will result in the formation of a chiral centre in 
the product ? 

(a) CH 3 CH=CH 2 + HBr-» (b) CH 2 =CH 2 + HOBr-> 

(c)CH 3 CH 2 CH=CH 2 +HBr (d) CH 3 CH 2 CH=CH 2 + HBr --» 

49. One mole of a hydrocarbon on ozonolysis yields one mole of glyoxal and two 
moles of formaldehyde. The hydrocarbon is : 

• (a)CH 2 =C—C==CH 2 (b)CH 2 =CH—CH=CH 2 

ch 3 ch 3 

(c)CH 2 = CH —CH 2 —CH=CH 2 (d)CH 3 CH—C=CH 2 

50. A hydrocarbon (A) on chlorination gives ( B ), which on reacting with alcoholic 
KOH changes into another hydrocarbon (C). The latter decolorizes Baeyer’s 
reagent and on ozonolysis forms formaldehyde only (A) is : 

(a) Methane (b) Ethene (c) Ethane (d) Butane 


LEVEL-2 


Alkane 

1. The smallest alkane which can show optical isomerism possesses : 

(a) 5 carbon (bj 6 carbon 

(c) 7 carbon (d) 8 carbon 

2. Which of the following alkanes has a meso stereoisomers? 


(a) 


(b) 



(c) 



(d) 



3. Among the following, the compound which has highest boiling point is : 


(a) AA 


(b) 


A/ 


(c) (d) X 


4. Propane can be best prepared by the reaction: : 

h 2 o 


Et 2 0 

(a) CH 3 CH 2 I+ CH 3 I +Na -> 


(b) CH 3 CH 2 COONa +CH 3 COONa 


Electrolysis 


(c) CH 3 CH 2 Br + (CH 3 ) 2 CuLi 


Et 2 0 


CH 3 CH 2 CH 2 COONa Na ° H - ^ 


CaO, A 
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5. Me 3 CMgCl on reaction with D 2 0 produces : 

(a) Me 3 CD (b) Me 3 COD (c) (CD 3 ) 3 CD (d) (CD 3 ) 3 COD 

6. Which of the following carboxylic acids undergoes decarboxylation most easily 
on heating? 

O 

I! 

(b) CH 3 —C—COOH 
O 


(a) CH 3 CH 2 COOH 
O 


O 

II 


7. Br 


(c) CH 3 — C—CH 2 — C—OH 
Na 


(d) ^ C OH 


Cl- 


dioxane 


■> Product, 


8 . 


find the product: 

(a) Cl—— < \^/ >_ —Cl 

(b) Br—— < \/^~ 

(c) Br——Cl 

«o<j> 

diyether' Product: 

Br 


(a) Br \^/MgBr 

(b) BrMg^^MgBr 

(c) ch 3 —ch=ch 2 

(<0/\ 


Br 


9. Which of the following alkyl bromides may be used for the synthesis of 
2, 3-dimethyl butane by Wurtz reaction? 

Br 

(a) /V Br 

(e) Isobutyl bromide (d) s-butyl bromide 

10. Which of the following methods of alkane synthesis involves the electrochemical 
oxidation of alkanoate ion? 

(a) Kolbe’s method (b) Wurtz method 

(c) Frankland method (d) Corey-House method 

11. The reactivity of alkyl halides for Wurtz reaction is: 

(a) 1°>2°>3° (b) 3°>2°> 1° (c)2°>3°>l° (d)l°>3°>2° 

12. Which of the following is planar and cannot form conformational isomer? 

(a) a «»□ M> 

13. Which of the following reactions has zero activation energy? 

(a) CH 4 +C1* -> CH 3 +HC1 (b) Cl—Cl 



2C1 
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(c) ch; + *CH 3 —> ch 3 — ch 3 

(d) ch; +ci—ci —¥ ch 3 —ci+ci* 

14. Photochemical fluorination is explosive while iodination is too slow to occur. The 
reason for this is : 

(a) bond dissociation energy of I 2 is minimum. 

(b) formation ofCH 3 —F is most exothermic. 

(c) formation of H—F is most exothermic whik 

(d) F 2 has lower bond dissociation energy than Cl 2 and Br 2 . 

Which statement is incorrect about free radical halogenation of alkanes? 

(a) The number of product molecules formed by one photon is very high 

(b) If 0 2 is added, initially the rate of reaction decreases, then it increases 

(c) Inhibitors combine with free radical and terminate the chain reaction 
Id) Presence of Ph—C—O—O—C—Ph inhibit the free radical reaction. 

!L II 

o o 

Which of the following is not the chain propagation step in the chlorination of 
alkane? 

(a) R * +S0 2 C1 2 -» 


15. 


16. 


(b) *S0 2 C1 - 

(c) Cl* +R —H 


SO, +C1* 


(d) R—O—O—R +2R —H 


2/?OH 


-2/e* 


18. 


17. An alkane cannot be chlorinated by using which of the following reagents? 

(a) Cl 2 /hv (b) HC1 (c) S0 2 C1 2 (d) f-Bu—O—Cl 

The correct order of heat of combustion of the following hydrocarbon is : 
Pent-l-ene Pentane neopentane isopentane 

(P) <0 W (S) 

(a)P>Q>R>S (b) Q> S > R > P 

(c ) P>Q>S>R (d) S >R>Q>P 

Formation of free radical takes place with absorption of minimum energy in the 
formation of: 


19. 


Xs 


(d) 


+ Br 


(a)/V^ Br (b) X^Br <«> 

20. Fonnation of free radical is easiest in : 

(a) /\ c| (b) /\ Br (c) /\ F (d) 

21. The correct order of relative density of following alkanes is : 

/N/\ /V^/ 

(P) (0 (R) W 

(a) P > S >Q> R <b) R>S >Q>P (c )R>Q>S>P (d ) S>R>Q>P 
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22. What is the chief product obtained when /i-butane is treated with Br 2 in the 
presence of light at 130°C? 

(a) ( b ) X^Br (c)-Br (d) ^^Br 

Br 

23. The number of possible enantiomeric pairs that can be produced during 
monochlorination of 2-methyl butane is : 

(a) 3 (b) 4 (c) 2 (d) 1 

24. For the given reaction how many products will obtain (all isomers)? 

XX ~ r2 ^ V> Products 

(a) 1 (b) 6 (c) 4 (d) 3 

25. How many total products will be obtained by monochlorination of 2-methyl 
butane and how many can be separated by fractional distillation? 

(a) 6,4 (b) 5, 4 (c) 6, 2 (d) 4, 2 



How many monobrominated products will be obtained by above reaction? 

(a) 6 (b) 4 . • (c) 5 (d) 3 

CH 3 > 

B——D Br 2 /hv 

27. jj £-| j ——-> Products : 

: 3 C 2 H 5 . X... ... . ■ . ’ 

ch 3 ch 3 

(a) ^ ? (b) „ H (c) Both (a) and (b) (d) None of these 

H 3 C—1—Br Br —|—*-H 3 

c 2 h 5 C 2 H s 

ch 3 

28. H 3 C—C—H +CC1 4 —^Product: 

| • hv 

ch 3 

ch 3 

I 

(a) H 3 C—C—Cl (b) CHC1 3 

ch 3 

(c) Both (a) and (b) (d) None of these 
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CH 3 


(a) H 3 C—C— CH 2 Br 


(b) CH 3 — C— CH 3 


H 


(c)^ r 




30. How many alkane of molecular weight 100 are chiral? 

(a) 1 (b) 2 (c) 3 (d) 4 

31. Which one is the correct energy profile for Cl* +C1* -» Cl 2 ? 

A 

Energy 

(a) I ' 


Reaction co-ordinate Reaction co-ordinate 

A 

Energy 
(C) I 


Reaction co-ordinate 

32. Which of the following is the correct statement regarding relative acidic character 
of cyclopropane and propane? 

(a) Cyclopropane is more acidic than propane 

(b) Propane is more acidic than cyclopropane 

(c) Both are equally acidic 

(d) Both are neutral 

CI 2 Fractional 

33. Ph—CH—CH 2 —CH 3 -> Products---> Fractions, 

j hv Distillation 

CH 3 

No. of products and no. of fractions are respectively : 

(a) 6, 5 (b) 6, 4 (c) 5, 4 (d) 6, 3 ., 

■ 
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34. Which of the following cycloalkanes has lowest heat of combustion per 
—CH 2 — group per mole? 

(a) ^7 ( b ) <^> (C) C> (b) (c) (d) 0 

35. Which of the following alkyl halides is not suitable for Corey-House synthesis of 
alkanes? 


(a) CH 3 I (b) /V (c) /\/\ T (d) X 

Br 1 Br 

36. The relative reactivity of 1°H, 2°H and 3°H in bromination reaction has been 
found to be 1 : 82 : 1600 respectively. In the reaction, > 

A + Br2 J ^X Br + / l v p r 

(A) (B) 

The percentage yield of (A) and (5) are expected to be : 

(a) 99.4%, 0.6% (b) 50%, 50% 

(c) 0.6%, 99.4% (d) 80%, 20% 


37. The relative reactivity of 1°, 2° and 3° hydrogens in chlorination reaction has been 
found to be 1 : 3.8 : 5. In the reaction, 

>y + X/ + ci \A/ 


(A) 


Cl 

(B) 


IQ 


(D) 


The ratio of the amount of the product (A), (.B ), (C) and (Z>) is expected to be : 
(a) 1 : 3.8 : 5 : 1 (b) 3 : 7.6 : 5 : 6 

(c) 3 : 7.6 : 5 : 3 (d) 1 : 7.6 : 5 : 1 


38. Which of the following is the free radical chain reaction? 

(a) 2CH 3 I +2Na -> CH 3 —CH 3 + 2NaI 

(b) CH 4 +C1 2 CH 3 C1 + HC1 

0 0 

(c) 2CH 3 COONa —U CH 3 —CH 3 +2CO z +2NaOH + H 2 

(d) All of the above 

+ -* Product: 



(b) W Br 



(d) ^ 
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40. /\/V / Cr 2°3 Major product: 

600°C 


(a) 



(b) (c) A^/ 

41. /\/\/\ ■ C - r -—— — Major product: 

600°C J 

r» 3 ?H 3 


(d) 






(d) 


42. Consider the following reaction : 

D 



+ Br-» X + HBr 


Identify structure of (X) among following : 

D D 

:h 2 • 




(b) 


yv yv Na/EtOH , 

43. BrVgr -rrrrT —> Product: 


(c) 



H?C 



100°C 




Br 


(b) 

(c) /\ (d) H 2 C=C=CH 2 

44. The bond dissociation energy of the C—H bond for the compound 

HjC—H H 3 C—CH 2 —H H 2 C—CH—CH 2 —H^~~^—H 


4 (P) . . AQ ) 

decreases in the order: 
(a) P >Q> R > S 
(c) S >P >Q>R 


(*) 

(b) S >R >Q>P 
(d) Q>P >S >R 


(S) 


45. Which of the following carboxylic acids is difficult to decarboxylate? ■ 

U^H H ° ~ ° H 


(a) 


(b) Y (c) / y° h (d) °2 n/ V 

O O O 


OH 


O 


46. The method of estimation of active hydrogen in a compound by reaction with 
CH 3 MgI is known as' . . 

(a) Zerewitinoff method (b) Hinsberg method 

(c) Zeisel method (d) Victor Meyer’s method 
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47.. ^=0 


HS 


/V 


SH 


H 2 /Ni^ 


The end products of the reactions are : 

(a) )>—SH and /\ SH (b) —S—CH 2 —CH 2 —SH 

(c) XgD and H2 ° ( d ) /> 

48. Consider the following reaction : 

Ph 3 C~—O—0—CPh 3 
---—> 


+ CC1 4 


The major products formed in this reaction are : 

(a) X and CHC1 3 (b) X and CH 3 C1 


C! 


; (c) 

49. /x/ 


and X 
Cl 2 /hv 


OH 


OH 

(d) No reaction 


Find out number of monochlorinated products (including stereoisomers) which 
are possible in the above reaction : 

(a) 2 (b) .3 (c) 4 (d) 5 



Products of the above reaction will be 
(a) racemic mixture 
(c) meso 



(b) diastereomers 
(d) structural isomer 



(d) Both (b) and (c) 


52. Which one of the following has lowest heat of combustion? 




CH 3 



CMe 3 
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53. On catalytic reduction with H 2 /Pt how many alkenes will give n-butane? 


54. 


(a, 1 

H 3 Q 

> 


=C 


/ 


D 


(b) 2 

H 2 /Ni 


\ 


ch 3 


(c) 3 


(d) 4 


55. 


Product of above reaction will be : 
(a) racemic mixture 
(c) meso 



(b) diastereomers 

(d) constitutional isomers 


Product of above reaction will be : 
(a) racemic mixture 
(c) meso 

(b) diastereomers 
(d) constitutional 

isomers 

56. H 2 (lMole) > Product . 

(a> rt (b) nr 

57 . q Product: 

X 

(d) None of these 

w Ct <b, C( 

<c) oc 

(d) None of these 

Br—H 2 C .CH 2 —Br 

\ / Na/Ether 

58 - A * 

Br—H 2 C CH 2 —Br 

-> Major product: 


-"XX* 

Br—' >—' ^-Br 



(C) 

»:a 

/—Br 

L/ Br 

'—Br 


Br 


59. Arrange the following alkanes in decreasing order of their heat of combustion : 

CH 3 

/S/\ 


(a) X > Y > Z 


ch 3 —c—ch 3 


ch 3 

(X) 

(b) Z > X > Y 


<n (z> 

(c) Z > Y > X 


(d) X>Z>Y 
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Alkene and Alkyne 

60. Which of the following is the major product when 1-butanol is heated with 
concentrated H 2 S0 4 ? 

(a) 1-butene (b) Cis-2-butene 

< (c) 7ra/ij-2-butene (d) All of these 


Cone. H 3 PO 4 

' -A-* 

OH 


62. In the reaction 


1 ■ c 2H;Q 

bY c 2 h 5 oh j 


The major product obtained is : 

I- ' ' \^oc 2 h 5 


Cone. H 2 S0 4 _ , . 

—-j- > Major product: 


(a) )^K . (c) V< 

64. CH 2 —OH _ S onc ^P0 4 ^ ^| a j or p r0( j uct . 

2 (a) ~(b) I ^ CH 3 (c) 


(d) None of these 


65. The major product of .the following reaction is : 

_ 1 Na/Ether Br 2 , hv Ale. KOH 



(c) Both (a) and (b) 
COOH 


67. CH 3 —CH—CH—CH, - > Product: 

I Electrolysis 


COOH 

COO e K® 


COO°K® * 
COO S Na® 


COO e K® 


Electrolysis w . ■ , A 

- -—> Major product: 


COO e Na® 


reagent used, for the reaction : 


(a) LiAlH 4 
(c) NaBH 4 


(b) H 2 /Ni 

(d) H 2 , Pd—BaS0 4 


COO 0 K® 


COO 0 K® 


Electrolysis 


Product; 


(d) None of these 
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76. Which of the following alkenes is most reactive towards electrophilic addition 
reaction? 

(a) H 2 C=CH 2 (b) CH 3 —CH—CH 2 

H 3 C\ 

(c) Y=CH 2 (d) H 2 C=CH—Cl 


H 3 C / 


77. Propene reacts with Br 2 to give 1, 2-dibromopropane. The anti-addition takes 

place due to the formation of intermediate : 

Br 


(a) CHj— CH—CH 2 


© 


(h) H 3 C—CH—CH 2 

X Br 

© 


(c) H 3 C—CH—CH 2 —Br 

78. Consider the following reaction : 

CH 3 


(d) None of these 


H 3 C—C—CH=CH 2 + HC1 
CHj 

The major product obtained in the reaction is : 


Cl CH 3 

I I 

(a) H 3 C—C— CH—CH 3 


ch 3 

ch 3 


ch 3 Cl 
I I 

(b) H 3 C—C—CH—CH 3 

ch 3 


(d) None of these 


(c) H 3 C-—C—CH 2 —CH 2 —C! 

ch 3 

79. Which of the following reactions is expected to give a fairly good yield of 

> (CH 3 ) 3 C—ch=ch 2 ? 

( f H3 ? H 


(a) H 3 C—C—CH—CH 3 




Hj iHlSO, 


(^HjBr 
(b) H 3 C—CH—CH 3 

ch 3 


Zn, acetone 
A 


I 
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CH-> 

h 3 q | ;ch 2 ch 3 

CH 3 bT 

T p 

<C) CH 3 —^—CH—CHj 


80. 0 2 N 



f Ha f 

(d) H 3 C—C—CH—CH 3 


ch 3 


Major product: 


Me 3 CO 

A 


(a) 0 2 N- 


■ \ 

-CH 2 —CH—CH 3 (b) < 

<c) 0 2 N- 


-ch 2 —ch 2 —CH 3 (d): 

81. H 3 C—O- 


-CH==CH—CH 3 -S^ 



Br 

<a) H 3 CO 

-0 

| 

—CH 2 —CH—CHj 

<b) H^OO 

-f\ 

f 

—CH—CH 2 —CH 3 


Cl 

M ^—CH—CH 2 —CH 3 



<c) Both {a) and (b) in same amount 
(d) None of the above 

82. H 2 e=CH—C=CH + HC1 -» X;\X'is ; 

Cl 

I 

(a) H 3 C—CH—C=CH (b) H 2 C=CH—C=CH 2 


a 

1 

<c) €H 3 —CH—CsCH 


Cl 


Cl 


(d) CH 3 —CH—C=CH 2 

! 

Cl 


83. Arrange the following reactions in decreasing order of electrophilic addition 
reaction: 

CHi CH, CH, 

\=ch 2 ^4 \=ch 2 ^ 

CHj CHj —02 CH 3 —NH 

<f) (0) 

(a) P>Q>R <b )Q>R>P <c) R>Q>P 


m 

(d) P=Q = R 
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84. HBr (1 Mole) ^ j^ a j Qr p ro< j uc t; 


(a) 





(d) None of these 


85. The reactivity of alkene 


h 3 c x 

h 3 c—ch=ch 2 c=ch 2 

h 3 c/ 

W (K) 


ch 3 

h 3 c—c—ch=ch 2 
ch 3 

(Z) 


towards hydrogen is: 

(a )X>Y>Z ' (b )Y>X>Z (c )Z>X>Y 


CH 3 


86. I1 3 C~—C=C C 
W 


H 


H 2 , Pd—BaSQ 4 
Isoquinoiine 


* Product: 


H CH 3 


(a) an optically active compound 

(b) an optically inactive compound 

(c) a racemic mixture 

(d) a diastereomeric mixture 

Cone. H 2 SO 4 Pt/H 2 „ 
- -—=-»A - 



(d) Y >Z>X 


A and B respectively are : 

(a)Bo, h CKI> ^ 0=0 ’ 0"0 



A and B are respectively : 
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89. What reagent is needed to accomplish the following synthesis? 
H 3 Cn 


\—c / 


ch 3 


H 


/ 


\ 


H 


H 3 C X /CH 3 

/V\ 

H 0 H 


(a) HfO 


(b) KMn0 4 ,0H <c)0 3 ,Zn/H 2 0 (d) Ph—C0 3 H 

90. Which compound will yield 5-keto-2-methyl hexanal upon treatment with 0 3 ? 







-> Major product: 



die intermediate of reaction is 
(a) CM,—CH—CH 3 
(c) CH 3 —CH—CH 3 


(b) CH 3 —CH 2 —CH 2 
© 

(d) CH 3 —CH 2 — CH 2 


■> Major product: 


(a) 


(Dx Br 

Br 


(b) I 



.oxdx? 

Br 
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M. O CHC ' !+AIC ^ Major prcdoc,: 


T 

H 



(b) 



'N' 



(c)[l J (d) 

'NT 



Cl 


NaBH 4 , OH 



H 2 —CH 2 —O—CH 2 —Ph 



H 2 , Ni _ . 4 

97. t » Product: 



(b) 


98. Fastest rate of electrophilic addition takes place in : 

-ch=ch 2 




(d) No reaction 



(b) o 2 n^mGhch=ch 2 
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(c) h 3 c —CH 2 

(d) — CH= CH 2 

99. Which of the following will be the correct product of reaction? 



100. Give the reagent that would best accomplish the following reaction : 



(a) Cold KMn0 4 (b) CF 3 C0 3 H, H® /H 2 0 

(c)0 3 ,Zn—H 2 0 (d) KMn0 4 ,A,0H 

101. Arrange the following alkenes in increasing order of their enthalpy of 
hydrogenation (— AH): 



(a) R<S<Q<P (b) R<S<P<Q (c) P<Q<R<S (d) P<Q<S<R 
102. Which reagent is best to perform the following transformation? 



(a) HBr.NaOH 

(b) HBr, R —O—O—/?, hv; Me 3 CO K® 

(c) BH 3 .THF, NaOH—H 2 0 2 

(d) Br 2 , NaOH 
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103.Choose the reaction sequence that would best accomplish the,preparation of 


2 -methylcyclohexanol: 



(c) 


BH 3 .THF 
H 2 0 2 ,NaOH > 


(b) 


Hg(OAc) 2> H 2 Q ) 
NaBH 4 ?OH 


(d) 


BH 3 .THF ; 
H 2 0, NaOH 


104. Give the major product of the following reaction 



■> Major product: 



(a) 


H 

Cl 


Ph 

ch 3 


(c) Ph—C==C—CH 3 


(b) 


H- 

H- 


H- 
(d) H- 


-C1 
-Cl 
ch 3 

Ph 

Cl 

CCI 3 
CH 3 


106. Give the major product of following reaction 
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107. Which of the following products is not formed in following reaction? 



Hg(0Ac) 2 ,H 2 0. 

-e-> Major product: 

NaBD 4 , OH 


H <b) 


OH (c) 
D 


D (d) 
OH 


\ Hg (OAc) 2 » CH 3 OH 

109. C—CR— CH 3 -e-> Major product: 

ch /7 NaBH 4> OH 


Ph^ ^CH 2 —CH 3 

ch/ \)H 


Ph CH—CH 3 

(b) V 
ch/ \ 


Ph CH 2 —CH 3 

(c) C (d) None of these 

CH/ OCH 3 
CH* 

\ Hg (0Ac) 2 , D 2 0 

C—CHy -§-* Major product: 

NaBD 4 ,OH 

CH3 


CH 3 CH 2 —D 

(a) X 

CH/ \>H 

ch 3 ch 2 — d 




V s 


ch/ N oh 

CHt CH 2 —D 


ch/ X d < 

Ph \ C1 2 + H 2 0 w . 

Ill, jp=CH 2 -* Major product: 

CH 3 


V 


ch/ x od 


Ph V OH 

Phv .Cl 

(b) y 

ch/ \h 2 C1 

ch/ \h 2 -oh 


O O 
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CHr- 

y' 


cn/ X C1 


Ph x ^CH 2 —OH 
CHj 7 X H 


rru B^D 

112. jC=CH—CH 3 -Major P roduct: 

CH' H 2 o 2 /OH 


Ph^^/CHj—CH 3 

(b) 

p v 

ch / x oh 


ch / x , 

OH 


] 

Ph x / ch—CH 3 

(d) 

Ph , 

A 

ch 3 /Cx d 


ch/ x , 


113. Which of the following reagents will bring about following transformations? 

HQ H 



(a) C1 2 /H 2 0 (b) PBr 3 /H 

e e 

(c) Hg(0Ac) 2 ,H 2 0/NaBH 4 ,0H (d) BHj.THF, H 2 O 2 /0H 

114. Which molecule will give following dicarboxylic acid upon treatment with acidic 
solution of KMn0 4 ? 


<*> VX\«» > 


115. Which of the following reagents would best accomplish the following 
transformations? 




XX _U 
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(a) Excess B 2 H 6 ; NaOH/H 2 0 2 followed by 0s0 4 

© 

(b) Excess Hg(OAc) 2 /H 2 0; NaBH 4 , OH followed by cone. H 2 S0 4 , A 

(c) 0 3 , Zn/H 2 0 followed by Hg(OAc) 2 /H 2 0; NaBH 4 ,OH 

(d) 0s0 4 ; NaHSOj followed by NaOH 

116. What is the product of the following sequence of reaction? 



117. Which would produce chiral molecule after treatment with Lindlar catalyst? 



119. How is the following transformation best carried out? 



(a) Os0 4 ; NaHSO-, (b) H 2 S0 4 /H 2 0 

(c) HgS0 4 /H 2 S0 4 (d) HI 0 4 
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120. The product of following reaction can be best described as : 

HBr 

(a) a racemic mixture (b) a single enantiomer 

(c) a pair of diastereomers (d) an achiral molecule 



121. XV - . 


(a) 



X 


HBr y 

h 2 o 2 ,a 


Mg 

A 


* Z; Z is : 



(c) 



122. Product of following reaction can be best described as : 



(a) meso product 

(b) a pair of enantiomers 

(c) structural isomer 

(d) a pair of diastereomers 

123* Which of the following reactions results in the formation of a pair of 
diastereomers? 



HBr 

HBr 

H2O2, hv 



Br2,/CS2 


-> Major product: 
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Stereochemistry of the product are : 

(a) diastereomers 

(b) meso 

(c) racemic mixture 

(d) pure enantiomers 
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Cl 2 2NaNH 2 H 2> Pd-CaC0 3 

130. Ph —CH= CH — Ph -» X -» Y -> Z 

CC1 4 

Identify product (Z) of the reaction. 

Ph H Ph ^Ph 

(a) \=<( (b) 

W X Ph W X H 

Ph 

(c) \=CH 2 (d) Ph—C-C—Ph 

Pli 
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135. Which of the following is major product of reaction shown below? 

ch 3 oh 




136. A triene treated with ozone followed by CH 3 —S—CH 3 to give following three 
products. What is the structure of triene? 



137. If the following compound is treated with Pd/C in excess of H 2 gas, how many 
stereoisomers of the product will be obtained? 



(a) 1 (b) 2 (c) 3 (d) 4 
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140. An organic compound C 4 H 6 on reductive ozonolysis gives HCHO, CO? and 
CH 3 CHO. Find structure of compound. 

(a) H 2 C=CH—CH=CH 2 (b) CH 3 —CH-=C=CH 2 

(c) 4^? ( d > H 3 C—C=C—ch 3 



Reagents ( A ) and (B) in above reaction : 

(a) CF 3 C0 3 H, H 2 0 2 

(b) CF 3 C0 3 H, HI0 4 

(c) CF 3 C0 3 H;0 3 ,Me 2 S 

(d) All of the above 

143. Which reaction will occur at the fastest rate? 


<•>0^0 w ^r- JEU "3' 



Comment on optical nature of product. 
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(a) Racemic mixture (b) Enantiomer 

(c) Diastereomer (d) Optically inactive 

146. Arrange the following compounds in decreasing order of rate of electrophilic 
addition reaction. 



(a) Q> S > P > R 

(b) S >Q>R >P 

(c) P >Q>R >S 

(d) R >Q>S >P 



Identify products Y and Z. 
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,49. ^ l " < !" e ^4 


CC1 4 


(a) 


(b) 


(c) '/N/ .(d) 


150. What is the final product of the following reaction? 



0 3 , Ag 2 0 


(a)A^^ s/ YY° H w AA^Xy OH 


o o o 


0 Q 


(C) 



,OH 


O 

o o 


00 

151. Which of the following is not formed in given reaction? 

NBS 



CC1 4 


Br 


(a) 



(b) 




(c) , | Br (d) 



Br 


152. Which of the following is major product? 



•cf 

153. Select the reagent for following transformation : 


(d) 



-C=C —H- 


< 


.OH 


(a) H 2 -Pd, HCHO, H 2 S0 4 

(b) H 2 , Pd-BaS0 4 ; Hg(OAc) 2> H 2 0, NaBH 4 , OH 

© 

■(c) BH 3 ,H 2 0 2 ,0H,Pd-C 
(d) Hg +2 , H 2 S0 4 , H 2 , Pd-BaS0 4 
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154. Select the starting material for following reaction : 



155. Select the best starting material for the following reaction : 



156. Choose the best reagent to carry out the following transformations : 


H 3 C—C=C—H 



(a) Lindlar catalyst; NaNH 2 /NH 3 (/), 1-bromopropane 

(b) NaNH 2 /NH 3 (/), 1-bromopropane; Lindlar catalyst • 

(c) NaNH 2 /NH 3 (/), 1-bromopropane; Li/NH 3 (/) 

(d) All of the above 

157. Which of the following will be most reactive in the addition reaction with HBr? 


(a) CH 3 —C~C—CH 3 


■(c) 



(b) 

(d) 


158. Consider the following rearrangement reaction. 
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Which of the following reaction co-ordinates best represents overall reaction? 


(a) 



(b) 



Reaction co-ordinate 


Reaction co-ordinate 


(C) 



(d) 



Reaction co-ordinate Reaction co-ordinate 

H - H H 


159. Compound ( X ) 


0 3 , Zn-H z O 


Find the structure of (X). 



» YY + YY 

00 0 0 

(b) /vy (c) 


(d) 



HCl 


Major product: 


1 


(a) 



h 2 —ch 2 —Ci 


(b) 
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162. The product of following reaction can be : 
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^ ' 



(a) *J: 


CH 3 
Br 
-OH 

CH 3 



ch 3 


(C ) H 3 C “ 
w Br- 


CH 3 


OH 

-H 


(d) 


H 


-OH 

-Br 


H 


168. Rates of hydration of the following alkenes are : 


CH 3 —O—CH=CH 2 f—ch=ch 2 ch 3 —CH=CH 2 
(P) ( Q ) W 


(a) P>Q>R>S 
(c) P >S >R >Q 



(b) S >R >Q>P 
(d) R>S >P >Q 


169. Rates of hydrohalogenation of the following alkenes are : 



(R) 

(a) P >Q>R >S 

(c) Q> P > S >R 



CH 3 —CH=CH—ch 3 


(S) 

(b) Q>P>R>S 

(d) P >Q >S >R 
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170. Rates of addition of Cl 2 /H 2 0 of the following alkenes are : 

O 


CH 3 


ch 2 =ch 2 CH 2 =CH—C—H ch 3 —ch 2 —ch=ch 2 ch 3 —c=ch 2 

(S) 


{P) (Q) 

(a) S>R>P>Q 
(c )P>Q>R>S 

171.3CH 3 —C=CH — — h0t > 
Cu tube 


(a) [I 


(*) 

(b) S>P>Q>R 
(d) P>Q>S>R 




172. CH 3 CH 2 C=CH 



(a) CH 3 CH 2 CH=CH—CH 3 


ch 3 ch 2 


(c) 


' 


x c=c 
H ch 2 ch 3 
o 


(b) CH 3 CH 2 CH=CH 2 

(d) 


CH 3 CH 2 ^CHzCHj 

c~c 


173. CH 3 CH 2 CH 2 —C—H + CH 3 - 

j 

o 

III 

o 

X 

,OH 


(„ 

(b) 

(o’i^^Sh, 

OH 

(d) 


H 


Na, NH 3 «) 


/ 


\ 


H 



0 # X ch 3 


H 


OH 

174. The products of the following I and II sequences are related as : 

H 2 , Pd-BaS0 4 


ch 3 —c=c—ch 3 



Br 2 /CCl 4 


Br 2 /CCI 4 


(a) diastereomers 
(c) enantiomers 


H 2 ,Pd 
(b) identical 
(d) geometrical isomers 
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176. HC=CH 


-» A 

Cl—(CH 2 >8—Cl 



-> B -> C - > D 

Pd-CaCOj (2 Mole) 


Na, NH 3 (/) 

-» E\E is: 



177. Which is the most suitable reagent among the following to distinguish compound 
(3) from rest of the compound? 

1. CH 3 —Cs=C—CH 3 

2. CH 3 — CH 2 — CH 2 —CH 3 

3. CH 3 CH 2 —C=CH 

4. CH 3 —CH=CH 2 

' J . (a) Br 2 in CC1 4 (b) Br 2 in CH 3 COOH 

(c) Aik. KMn0 4 (d) AgN0 3 /NH 4 OH 

178. Two gases P and Q both decolourise aqueous bromine but only one of them gives 


white ppt with Tollen’s reagent. P and Q are likely to be : 

(a) H 2 C=CH 2 and CH 3 —C=C—CH 3 

(b) HC=CH and CH 3 —CH 2 —CssCH 

(c) HC=CH and CH 3 —C=CH 

(d) CH 3 —CH 2 —C=CH and CH 3 —C=C—CH 3 
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179 




bh 3 , thf 

eZ 


h 2 o 2 ,oh 


(a) 


(b) 


OH 


(c) 



(d) 


X 


OH 


OH 


180. Which of the following hydrocarbons should be choosen as a starting material to 
prepare 3-hexanone by the hydration? 


, (a) a/ 


=C—CH 3 


(c)WV" 


(b) 


CH 


Br 


(d) x\ c ^ \y 


il: \ y Br Zn, dust 

181. CH—CH - *—* 

Br ' ' Xt 


Br 


A 
x Br 

„n Br 


,Br 


/ 


\ /“ \ / 

(a) C—C (b) C=C (c) H—C=C—H (d) CH 3 —CH 

H X . Br YY X H \ 


Br 


Br 


182. Among the following compounds which one cannot decolourise alkaline KMn0 4 
solution? 

(a) HC=CH (b) CH 3 —-CH 2 —OH 

O 


(c) CH 3 —C—H 
C=CH 


(d) CH 3 —CH 3 


183. 



NaNH 2 , D 2 

A — ) B 


D 3 0 


Pd-BaSO/ 


End product B is : 



P \ / D 

(b) y=c 

u x 


H 


(d) Ph—C=CD 


\ / NaNH 2 

184. C=Cf -^ 


Pi/ ^Br 


The major product is : 
Ph H 

(a) \=c( 




Ph' >NH 2 

(c) Ph—C=CH 


(b) Ph-—C^C—Ph 
(d) None of these 
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185. Ph—C=CH 



(Sia) 2 , BH 
h 2 o 2 0 oh 


p 


Hg +2 , H 2 SQ 4 




P and Q are respectively : 
O 

II 


O 


(a) Ph—C—CH 3 and Ph—CH 2 —C—H 

O 

II 

(b) Ph—CH 2 —CHO and Ph—C—CH 3 

O O 

II II 

(c) Ph—C—CH 3 and Ph—C—CH 3 

(d) Ph—CH 2 —CHO and Ph— CH 2 — CHO 

BHiTHF 

186. CH, —C=C—CH 3 ---> Major product: 

J J ch 3 cooh 

o o 


ch 3 cooh 

(a) CH 3 — CH 2 — c— CH 3 
(C) 


CH 3 h 

\ / H 

w x ch 3 


(b) CH 3 CH 2 CH 2 —c—H 

CH 3 po 

(d) C=c 

W X H 


187. Which of the following molecules is not linear? 

(a) 0=C=C=C=0 (b) H 2 C=C=0 

(c) HC=C—C=CH , (d) HC=CH 

188. Which of the following reagents can be distinguish propyne from propene? 

(a) Br 2 ,CCl 4 (b) Dilute KMn0 4 

(c) Cone. H 2 S0 4 (d) AgN0 3 in NH 4 OH 

189. Which alkyne gives 3-ethylhexane on catalytic hydrogenation? 

(c) 




(a) 


190. Which reaction yields the major product shown? 

. ? H 



(d) All of these 


(a)>^ 


(c) > 


_ h 2 o 

h 2 so 4 

2HBr 


XA 


(b) >^- 
(d) >-=- 


Hg +2 , H 2 Q 
H 2 S0 4 


Cl 2 

CH 2 C! 2 
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191. Ph—C=C—H- 


> Major product: 


(a) Ph—C=CH-—I 
(c) Ph—C==C—I 

. c=c — ch 3 



(b) Ph—CH—CH 2 —I 

(d) I—C^C—H 

,H 


To carry out above conversion which reagent will be used? 

(a) CHBr 3 /NaOH, Na/NH 3 (/) (b) Na/NH 3 (/), CHBr 3 /NaOH 

(c) H 2 /Pd-BaS0 4 , CHBr 3 /NaOH (d) H 2 /Pd-CaC0 3 , CHCl 3 /KOH 


CH 2 + CHC1 3 


CHC1 2 


Major product: 


CH 2 CH 2 C1 


CH=CH—N0 2 Major product: 


(a) Ph—CH 2 —CH 2 —N0 2 


(b) Ph —CH 2 —CH 2 —NH 2 


(c) Ph—CH 2 —CH 2 —NH—OH (d) 


CH 2 —CH 2 —N0 2 


195.CH,— CH 9 —O—CH=CH, 


h 2 o/h 2 so 4 


The product/s formed in the reaction is/are : 

(a) CH 3 — CH 2 — O—CH 2 — CH 2 — OH 

OH 

(b) CH 3 — CH 2 — O—CH— CH 3 

(c) CH 3 —CH 2 —OH and HO—CH=CH 2 


(d) CH 3 CH 2 —OH and CH 3 —C—H 
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199. Which of the following compounds ' produces-1, 5-cyclooctanedione on 


ozonolysis? 
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H® 

20.1. L i I 11 —> Major product: 

'OH 


202 . 



00 00 Cl )l^ w // 



(d) 


Cl 



Cl 


203. j|^_jj + Br 2 (1 Mole) ) Major product: 

Br. 

1 (T^ 


/Br 


Br Br 


(•) 


(b) 


(c) 


s Br 


Br 


B 



(d) 


Br 


204. H 2 C=CH 2 +CQ + H 2 — C ° - 2(CO)8 —» 

100°C, HighP 


OH 

A 


(a) 

CH 3 

> 

CH/ 


(a) 


CHi 


(c) 


CH, 



(b) 

V- 

(c) 

[>° 

(d) 



O 




ch 2 - 

HOCI ; 

> Major product 

: ■ 



y c " 

2 —OH 

(b) 

CH, CHr 
c 

-Cl 

' V C1 




CH3 / \>h 


CH 2 —Cl 

T 


(d) 

CH 3 CH 2 - 

c 

-OH 

X H 




ch/ \ h 



M 


O 


+ 


-A" 


Major product: 


206. 
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(a))^ 


i 



mYY' 

chi 2 




214. Find out nature of product obtained by selective bromination of following 
reactant: 


(a) Meso 
(c) Enantiomers 



(b) Diastereomers 
(d) Homomers 
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215. Devise a synthesis of following compound from cyclopentane : 



(a) 


Br 2 ale. KOH NBS Br 2 
(C) * CCI 4 > 


(d) None of these 


216. Which of the following alkene will give enantiomeric product on reaction with 
HBr? 


(a) 


(b) 


A/ W Xiy '(<0>= 

Ph ^ Ph x x 


217. Draw the product of following reaction with stereochemistry : 


(a) 

H 3 C 


(c) 


h 3 c 



218. Devise synthesis of following compound from cyclohexene : 


(a) Addition of HCN 


(c) 



NaCN 
- > 




Reactant ‘A ’ is : 



GRB Advanced Problems in Organic Chemistry for JEE 


(d) All of these 



Major product: 


OJ 0 


/°\. 


o 2 n x v 

(d) None of these 
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HOOCv /COOH BDj.THF 
223. H >=< H - 

h 2 o 2 , oh 

COOH COOH 


(a) 


H- 

H- 


■D H- 

-OD (b) DO- 


D , . H- 
-H (C) H- 


COOH 
-D 


COOH 


COOH COOH 

224. Find out major product: 

O 


H- 

OH (d) HO- 


COOH 


(c) I O—C—OH 

/JU 

I 


(d) No reaction 


-D 

-H 


COOH 





/CH 2 —C^C—CH 3 



Product: 

/. 


O 



(b) A N 

N 


/CH 2 —C=C—CH 3 


'NH—Pb 


(d) None of these 
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MMAMHaa MORE THAN ONE CORRECT ANSWERS 111 

1. Which are correct regarding boiling point? 

h 3 c^ /C h 3 h 3 c^ /H 

(a) C =C > C=C 

w x h w x ch 3 

h 3 c x /C 1 h 3 c x 

(b) c=c < C=c 

W X H w x ci 

Cl Cl 



Cl 


2. Which of the follo wing orders are correct regarding stability? 



H 3 C x H 3 C x H 3 C x / CH 3 H 3 C x y-H 

(c) , c=ch 2 > c=c (d) c=c > c=c 

h 3 c/ h x x ch 3 H x x h }V ch 3 


Hjc \ 

3. C=C 
b/ \:h 


-c=c —ch 3 


Which of the following reagents can be used for above conversion? 

(a) Zn/A (b) Mg/A (c) Nal/acetone (d) Ale. KOH 


4. The correct basicity orders are : 

© © 

(a) CH 3 —CH 2 <H 2 C=CH 
0 0 
(c) ch 3 — ch 2 >hc=c 


e e 

(b) CH 3 — CH 2 >H 2 C=CH 
© © 

(d) H 2 C=CH>H—C=C 





Hydrocarbons (Alkane, Alkene and Alkyne) 


6. Choose the correct comparisons : 

Ck y H Ck yCH 3 

<a) hX CB i > hXh <B p,) 

H 3 C X /H H 3 C x / ch 3 
(b) C=C > c=c (Mpt) 


H / X H 


/H H 3 C\ /n 

(c) y=\ > s=\ (Reactivity toward HBr) 

hXch 3 H CH 3 

H 3 C\/CH 3 H 3 Cv/H 

(d) >=< > X (B.pt) 

W H W X CH 3 


H 'H H 'CH 3 

7. Which of the following reactions give meso product? 

H 3 C M H 3C 

( a) >=/ -52^ 04 >=< 

H X X CH 3 W 

H 3 Q M ^ 


H 3 C /CH 3 

(b) X =( / ColdK^ - 

H X X H 


\ /* 
C=C 
x/ V 


Cold KMn0 4 


Br 2 , CCU 


8. Which of the following reactions give diastereomeric products? 


h 3 c ch 3 

(a, >=< 

W X H 


m-CPBA 


Br 2 , CCI 4 


CH 3 

HlC \ /" 

c=c 

0 / \ t 


h 3 c 'ch 2 ch 3 

9. Mark out the correct comparisons. 

(a) 3°H > 2°H > 1°H (reactivity for bromination) 

(b) < ^>=CH 2 (stability) 

(c) < X x=CH 2 (reactivity toward HBr) 

> (d) < ^t=CH 2 (reactivity for catalytic hydrogenation) 
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t>^ 


Products are : 


H*H 2 0 


H 3 C /CH 2 CH 3 


m-CPBA ^ ^ H 3 Q ^ g 


Choose the correct statements regarding above reaction : 

(a) Product A is optically active 

(b) The conversion of alkene to product B is a stereospecific reaction 

(c) Product B has chiral molecule 

(d) Formation of is syn addition reaction 

12* Which of the following reactions are not feasible? 

(a) HC=CH + KOH -> (b) HC=CH + NaNH 2 -> 

0 

(c) HC=CH + NaOH -» (d) HC=CK® + (CH 3 ) 3 C—Br 

13. The following synthesis cannot be carried out by : 

1 

_ /CH=CH 2 I CH=CH 2 



cr i 

• Cl 2 ICI/CH 3 COOH ICl/CH 3 COOH Zn, dust 

(a) -> --> -» -» 

„, HOCI/H® Cl 2 /Fe ICl/Znd 2 NaOH, A 

(b) -> -> ---> -» 

(excess) 

HOBr, H® Cl 2 /Fe ICl/ZnCf 2 Zn dust, CH 3 COOH 

(c) —-> - > - > ---) 

(excess) 

Br 2 /CH 3 COOH Cl 2 /Fe ICl/CH 3 COOH NaNH 2 

(d) - > —-> -> - 

(excess) 

14* 1-butene is formed in reactions : 

O 




I e © A 

(c)-N\^s/OH — 


CF3CO3H 


(d) 
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NaNH 2 Ph—CHO Mn0 2 

15. Bu-—C=CH -» A - — » B -> c 

" 2 " 

Compound C of the reaction cannot be : 

CHO CHO 




16. Acetone is the major product in : 

O 

I h 2 c=c=ch 2 —> 

Hg +2 /H 2 S0 4 

II H 3 C—C^CH -» 


BHj-THF 

III H 3 C—C=CH -g—» 

h 2 o 2 /oh 


(a) I 


(b) II 


(c) III 


(d) None of these 


17. Which of the following can be prepared by Wurtz reaction? 


(a) CH 3 CH 3 



(b) CH 3 CH 2 CH 2 CH 3 


CH-, 


(b) Compound A is H 3 C—CH 2 —CH 2 —Br 

(c) Reagent B is H 2 /Ni at 120°C 

(d) Reagent B is LiAlH 4 
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19. Which of the following molecules of alkane will give only one monohalogenated 
product on reaction with halogen in presence of sunlight? 

(a) H 3 C—CH 3 (b) H 3 C—CH 2 —CH 3 


(c) (H 3 C) 4 C 


(d) 



CH 2 



20. Which of the following methods yield saturated hydrocarbon? 


(a) R— CH=CH 2 


bh 3 

-» 

ch 3 cooh 


(C) 



Na/ether 
-T-> 


(b) R— CH==CH 2 


ch 2 n 2 



21. Which of the following reactions will give result as alkane as major product? 

Br 

(a, ^/ Cl -JdMk. (b) A NaBH ‘ . 

(c) ->-ci (d) ^/ Cl 

22. Which of the following alkanes cannot be synthesized by the Wurtz reaction in 
good yield? 

(a) < b ) (c> x><y (d> xx 

23. Which of the following reactions produce the same product? 

(a) /\ Br 2i hv ) Na/ether ^ (b) \. NaQH Electrolysis 

<COOH ^ ~ ~^ 

COOH 

(c> xx Ms/ether > (d) xx Redp+Hi ) 

Br COOH 

24. How will you distinguish compounds A and B by using laboratory reagent? 


(A) (B) 

(a) A reacts with AgN0 3 /NH 4 0H 

(b) A reacts with Cu 2 C1 2 /NH 4 OH 

(c) B does not react with AgN0 3 /NH 4 OH 
. (d) B reacts withCu 2 Cl 2 /NH 4 OH 
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25. Predict the products of following reactions 
H 
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V C ' CH 


H 2 , i’d-C 


~>(A) 


H 

(a) A is Ph—CH 2 —CH 2 —CH 2 —CH 3 

(b) B is Ph—CH=CH—CH=CH 2 

(c) A is Ph—CH=CH—CH=CH 2 

(d) B is Ph—CH 2 —CH 2 —CH=CH 2 

h 2 


H 2 /Lindlar catalyst 


*(B) 


1. NaNH 2 

26. H 3 C—C=CH -> A 


-» B 


2. CH 3 CH 2 Br Pd-BaS0 4 
(a) A is H 3 C—CH^ —C=CH (b) A is CH 3 —C=C—CH 2 CH 3 

H 3 C x /CH 2 CH 3 h 3 c x y H 


(c) B is £=C (d) 5 is y=C 

X H \ 


CH 2 CH 3 


Hg +2 /H 2 S0 4 KMn0 4 

27. H,C—C=CH -» X -> y ■ 


OH 

I 

(a) X is H 3 C—C=CH 2 
O 


O 


(b) X is H 3 C—C—CH 3 


(c) Y is H 3 C—C—OH (d) Y is HCOOH 

NaNH 7 .. Acetone „ Conc.H 2 S0 4 

h 3 c-c=ch -> X r - 2 —> z- 

(a) X is HjC—CH—CH—CHj (b) X is HjC—C™C e Na® 

OH 

(c) Y is H 3 C—C=C—C— CH 3 (d) Z is H 3 C—C=C—C= CH 2 

CH 3 CH 3 

v ^ = rH RuT i 

29. /S/ 


,C=CH BuLi CH 3 I ? y Hg +2 /H?Q , g . 


,C=CLi 


© 


(a) Xis A/ 

(c) Zis/^y 

O 


(b) Y is /\A C C 
O 


(d) X is 


/ 


CH 3 
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30. Which of the following solubility orders in water are correct? 

(a) H 3 C—C=CH<H 3 C—O—CH 3 

(b) H 3 C-—C=CH>CH 3 —O—CH 3 

(c) H 2 C=CH—CH 3 < H 3 C—CH 2 —ch 3 

(d) H 2 C==CH—CH 3 >CH 3 CH 2 CH 3 

31 . / _• ‘ KCN 


i A 


>B: 


v , =CH 2 
\_/ CH 3 OH 

/ \ /CH 2 —C=N 

(a) ^ is < X 

'—/ och 3 

/—\ /CH 2 —Br 
(c) ^ is < X 

'—/ OCH 3 

32. Write the products of the following reaction : 




CH 2 N 2 , A 




© 

HCCI 3 + OH 
-> B 


(a) A is 





CH 3 


(a) 


D- 

D- 


CH 3 


' H (b) H ‘ 
-H w D- 


CH 3 


CH, 


-E> , . D- 
-H (C) H- 


CH 3 


ch 3 



18 


1 m-C PBA , H 3 O w 

^4* I -> A - >B (Major): 


18 

NaOH 


H 2 0 


->C (Major) 


CH 3 


« «d h - 

■D H- 


-D 

-D 


CH 3 
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35, Which of the following carbocations would you expect to rearrange? 



36. Select the correct statements : 

(a) addition of Br 2 on tra«s-2-butene gives erythro product 

(b) addition ofCl 2 on cw-2-butene gives threo product 

(c) addition of Br 2 on cis-2 -butene gives racemic mixture 

(d) addition of D 2 on m-2-butene gives meso product 

37. Which of the following will give allyl halide? 

S0 2 C1 2 Cl 2 ,800K 

(a) H 2 C=CH—CH 3 -^ (b) H 2 C^CH—CH 3 -> 

hv 


(c) h 2 c=ch—ch 3 


NBS 


h 2 o 2 

(d) H 3 C—CH=CH 2 +HBr -> 


38. Which of the following reactions will give least substituted alkene? 
OH 


(a) 


Cone. H 2 SO 4 


■(b) 


-U 8 ' 


© © 


Me 3 C—OK 


(C) 

| N 


(d) 


Ale. KOH 


% 


Br 


39. Which of the following reactions will give alkyne? 

NaNH 2 ^ A/ KNH 2 

'Cl 
Cl 


(a) 


< b >0< 

Br Br 





41. Which of the following reactions are correctly represented? 

(a) fl—-CH==CH 2 +HC1 -> R— CH—CH, 

I 

Cl 

h,o 2 

(b) R— CH=CH, + HI - - ) R —CH, —CH, —I 

hv 

H O 

(c) R —CH=CH 2 +HBr . 2 > /?—CH 2 —CH 2 —Br 

. hV 2 2 

I 

h 2 o, f 

(d) R— CH=CH 2 +HI *) R —CH—CH, 

L hv 3 

42. Which of the following give allylic substitution product? 

a nv 


43. Which of the following reactions are correct? 
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44. Which of the following are correct for the addition of A^on alkene? 

(a) Reaction involves cyclic halonium ion as intermediate 

(b) Reaction involves carbocation intermediate 

(c) Addition is anti addition reaction 

(d) Trans alkene (Symmetrical) gives meso product 

45. Which of the following will react with 1-butyne? 

(a) AgN0 3 + NH 4 OH (b) Cu 2 C1 2 + NH 4 OH 

( C ) Na (d) KMn0 4 /0H 

46. Which of the following do not give rearrangement of carbocation in the addition 


reaction of alkene? 

(a) Br 2 /CCl 4 (b) HBr 

(c) HBr/H 2 0 2 , hv (d) Os0 4 

47. Which of the following will give acetone? 

Hg +2 ,H 2 S0 4 r _ rH 

(a) H 3 C—C^CH -» (b) CH 3 —C=CH 


B2H6 

- » 

e 

OH, H 2 0 


\ / K MnQ 4 , A 

/ \ e OH 


(d) HC=CH + CH 3 OH -> 


48. Which of the following compounds can exhibit geometrical isomerism? 
(a) H 3 C—CH 2 —CH =CH—CH 3 


(c) 


H 3 C 


H 




OH 



49. Which of the following products will form by given reaction? 

NBS ? 
hv 

(a) ^ (b) HBr (c) Xy\ (d) 


50. In which of the following reactions the correct product is given? 
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EXERCISE-3 


LINKED COMPREHENSION TYPE 


n 


Passage-1 


Conjugated diene reacts with unsaturated hydrocarbon in presence of heat to 
produce six membered cyclic product, this reaction is known as Diels-Alder reaction. 
For this reaction conjugated diene should be in cisiod form. Aromatic hydrocarbon do 
not give Diels-Alder reaction : 



Diene Dienophile Intermediate 

1. Which of the following conjugated unsaturated hydrocarbons will give 
Diels-Alder reaction? 



2 . Which of the following Diels-Alder reactions is fastest? 



3. Find the product of following reaction : 




(d) No reaction 
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Passage-2 


Addition of X 2 on alkene is electrophilic addition reaction. Reaction proceed 
through the formation of 3-membered cyclic halonium ion. Nucleophile X e attacks 
from backside of cyclic halonium ion hence total reaction is anti addition reaction. If 
this reaction proceed in polar solvent then solvent itself acts as nucleophile. 



/ 

C 

\ 


+x 2 


v 

X 


/ 

\ 


Mechanism : 



W 

I, 

x h ~ 


4 % 

^ 7 C\ 


X * 
© 


X 




4. Which of the following statements is incorrect? 

(a) Symmetrical trans alkene gives 2 products on reaction with Br 2 /CC1 4 

(b) Symmetrical cis alkene gives 2 products on reaction with Br 2 IC Cl 4 

(c) Trans alkenes give erythro product 

(d) Cis alkenes give threo product 
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Ph 


Ph 


(c) 


H- 

H 3 CO- 


-C1 

-H 


H- 
(d) CJ _ 


OCH 3 

-H 


CHi 


CH 3 


Passage-3 ____ 

Addition of HZ on alkene proceed through the formation of carbocation. This reaction 
is also known as Markownikoff reaction. According to Markownikoff’s rule addition of 
electrophile occurs on that carbon of alkene which have more number of ‘H’ atom. 

X 

uy I • 

Ph—CH=CH 2 -» Ph—CH—CH 3 +Ph—CH 2 — CH 2 —X 

Major Minor 


Mechanism : 


H— X 


H® +X ( 


Ph 


H 


\ H® © 

C=CH 2 — H> ;c— CH 3 +Ph— ch 2 —ch 2 

\/ l \/ 


w 

More stable 


Ph 


H 


\® ' © 
c— ch 3 +x~ 

r/ r 


Less stable 
Xs ^Ph 


Ph\ yX / 

. c + ;c 

H X CH 3 H 3 C h 


Enantiomer 

7* Which of the following alkenes can produce diastereomers? 

(b) CH=CH— CH 3 


(a) CH 3 —CH=Cfb-CH 3 

h, <CH 3 

/CH 3 


\=/ 

(c) |^JJ (d) CH 3 —CH=CH 2 

8 . Which of the following alkenes will give Markownikoff reaction? 



(a) F 3 C—CH=CH 2 


HCI 


HBr 

(c) o 2 n—ch=ch 2 -» 


(b) Hf N—CH—CH 2 

ch 3 

(d) yC=CH 2 
CU{ 


HCI 


9. Arrange the following alkenes in decreasing order of reaction with HBr : 

CH 3 X ch 3 

. )c=cii 2 . <# /C=CH 2 

CH/ CH 3 — u 


CH, CH 3 

. x c=ch 2 x c=gh 2 

H 3 C—N X CH 3 —O—CH 2 


. ' H 

(P) ( Q) (X) (5) 

(a) P >Q>R> S (b) R>Q>P > S (c ) S>R>Q>P (d) Q>R>P>S 
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Passage-4 


Alkene and alkyne both undergo electrophilic addition because of tc electron 
density, they behave as electron rich species, alkenes are more reactive toward this 
reaction because the intermediate formed when an E® adds to an alkyne is a vinylic 
cation whereas the intermediate formed when an E 9 adds to alkene is alkyl cation, 
which is more stable. 


R —C=C—H -=-» C=CH 


R —CH==CH2 /?—CH—CH 3 


Vinyl cation 
e 

l —CH—C 
Alkyl cation 


HC1 (1 Mole) 







OH 

12. In the reaction : 


<!W 0H 'z- NaHC0 \ 
( o 
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I 


O 

I! 

O—C—OH 



ch 3 

I 

CH 2 =CH—C—Br 


CH 3 MgBr 


CuCl 

2CH ^ CH Tmrf- A 


f 


CH 3 „ H2, Pd-BaS04 

- ^>B ->£ 


0 3 , THF _ H®, Hg +2 /H 2 S0 4 

.’ > C- >D 

Me 2 S 


13. Find structure of compound A : 

Cl 


(a) CH 2 =CH—CH—CH 3 
(c) HC=C—C ===CH 
14. Find structure of compound E : 


(b) H 2 C=CH—CH=CH 2 
(d) H 2 C=CH—C=CH 


/ 


CHj 


(a) H^C^CH—C=C—CH 2 —CH=Q^ 


CH 3 


(b) H 3 C—CH 2 —C=C—CH 2 —CH=Q 


/ 


,ch 3 


\ 


ch 3 


h,c==ch 

\ 

(0. ,c 


H 

h 2 c=ch 


-< 


CH 2 —CH=C, 


/ 


.CH, 


\ 


ch 3 


(d) 


x ~=c^ 


H 

h 


/ c —\ / 

h ch 2 —ch=c^ 


,ch 3 


ch 3 
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15. Find structure of compound D : 


<» H w H ■» X 

O O H 3 C /x O 


o 


H0 \/X 

(c> Yi 

O OH 


(d) 


H Y 


Passage-6 


P(C 5 ] 

d 9 Br) 

* Decolouris 

e Br 2 water e 


NaNH 2 


(No reaction with Na) 


Me 2 S 




| Lindlar catalyst ^Na/NH 3 (/) 

R S 

(C 5 H 10 ) (C s H, 0 ) 

16. Which of the following is compound P? 

Br Br 


(a) ^ 


(b) S 


•(c) # 


Br 


(d) ^ 

Br 


17. R and S are: 

(a) position isomers 
(c) geometrical isomers 

18. Identify structure of compound T : 

' O 

II 

(a) CH 3 —C—OH 
(c) CH 3 —CH 2 —C—OH 


(b) enantiomers 

(d) functional group isomers 


O 


(b) 



O 


(d) CH 3 —C—H 


O 


li 

o 


Passage-7 


Hydroboration oxidation reaction is a process of addition of H 2 0 according to 
Anti-Markownikoff’s rule. 

BH 3 .THF 

ch 3 ch=ch 2 -> CH 3 —CH 2 —CH 2 —OH 

h 2 o 2( oh 

Reaction is regioselective. Regioselectivity of reaction is increased by using 
hindered boranes. 

THF (Tetrahydrofuran) is used to control reactivity of borane. 



CH 3 —CH==CH 2 CH 3 —CH—CH 2 

H—BH 2 H—BH, 
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CH 3 —CH—CH 2 

—> \ I —► CH 3 CH 2 CH 2 BH 2 


H—BH 2 H—BH 2 

2CH3—ch=ch 2 

---> (CH 3 CH 2 CH 2 ) 3 b 

or 
R 3 B 

/?=ch 3 ch 2 ch 2 — 

© © 

H—O—O—H+OH -> O—O— H + H 2 0 

R R . R 

1 \r& _ __ _ is _ 1 


1 n 

wV+( 

R 


+ 0 —O—H-> R —-B—-0—0—H- 


R—B —07? 


• RO —B —OR 


3/?—OH + B0 3 



HOOC , H 

\ / BD 3 .THF 

20 ‘ >=< -e~ 

H / X COOH D 2°2» OD 

COOH COOH 


-D 

—o: 

COOH 


OD ^ H 


1 D 

COOH 


OD D 
D ^ H 


COOH 

-I -H 


OD (d) H 


COOH 


BH 3 .THF 

21. CH 3 —C==CH -> Major product: 

H 2 0 2j OH 


COOH 

-D 

-OH 

COOH 


(a) CHj—C—CH 3 

OH 

I 

(c) CH 3 — CH=CH 2 


(b) CH 2 —CH=CH 2 

I 

OH 

O 

II 

(d) CH 3 —CH 2 —C—H 
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Passage-8_ 


Alkane may be prepared from alkyl halide by Wurtz method where alkyl halide 
reacted with Na in presence of ether. 

Ether 


2R—X 


-> R—R+2N&X. 


Mechanism : 

2Na -> 2Na® +2e~ 

2e~ + R—X - >FT+ X B 

e Or A e 

R e + R—X?—> R—R + X e 
2Na® +2X e -> 2NaA' 

Na/ether 

22. CH 3 CH 2 —Cl : -~-» 


Which of the following products may not be formed? 

(a) CH 3 — CH 3 ' (b) CH 3 — CH 2 — CH 2 — CH 3 

(c) CH 2 =CH 2 (d) CH 4 

ch 3 

I Na/ether 

23. CH 3 —C—Br ———> Major product: 


CH 3 

/ ch 3 

(a) H 2 C=C^ 

x ch 3 • 

CH 3 

(c) CH 3 —C—CH 2 CH 3 


ch 3 ch 3 


(b) CH 3 — C— C—CH 3 

I I 

ch 3 ch 3 


(d) No reaction 


ch 3 

24. Which of the following compounds is most reactive for Wurtz reaction? 



ch 3 
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Passage-9 

Hydrocarbon A (C 7 H 12 ) was treated with BH 3 .THF; H 2 0 2 , NaOH to produce 
,* B (C 7 H 14 0) as only product. Reaction of B with TsCI/pyridine followed by KOH gives 
C (isomeric with A) in addition to the olefinic products. Treatment of C with ozone 
followed by Zn/ AcOH produces only compound shown below : 

CHO 

HjC 

25. What is correct structure of 'A'l 




26. What is correct structure of‘5’? 



27. What is correct structure of compound ‘C’? 


Passage-1 0 _ 

Oxymercuration demercuration reaction is process of addition H 2 0 according to 
Markownikoff’s rule without any rearrangement. 

OH 


Hg(OAc) 2 , H 2 0 

ch 3 —ch=ch 2 —— 

NaBH 4 , OH 


ch 3 —ch—ch 3 


Mechanism : 


Hg(OAc) 2 5?=^ Hg(OAc) + AcO 

CH 3 CH=CH 2 -> CHj—CH—CH 2 CH3—CH—CH 2 -> CH3—CH—CH 3 

* \ J T r? I ■f I 

Mg" H UI 0H ^| /H °" 


H 
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Base OH is used to neutralise H® produced during the reaction : 
CH 3 

I ™ Hg(0Ac) 2 ,H 2 0 

28. V ')—C=CH 2 -g—> Major product: 

\—/ NaBD 4 , OH 

CH 3 


(a) Ph—C—CH 3 
OH 

* ch 3 

I 

(c) Ph—C—CH 2 —OH 

I 

D 

CH 3 

I Hg(OAc) 2 ,CH 3 OH 

29. CH 3 —C—CH=CH 2 --q-—> Product: 

| NaBH 4 , OH 

CH 3 

och 3 ch 3 


ch 3 

I 

(b) Ph—C—CH 2 D 
! 

OH 

CH 3 

I 

(d) Ph—C—CH 2 D 

I 

OD 


(a) CH 3 —C-CH—CH 3 

ch 3 

ch 3 och 3 

f I 

(c) CH 3 —C-CH—CH 3 

ch 3 


ch 3 oh 

. I I 

(b) CH 3 —C-CH—CH 3 

ch 3 

(d) No reaction 



(b) 



N—H 


V T 


(c) 



(d) Both (a) and (b) 
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Passage-11 


Free radical substitution chalcogenation is shown by the compounds having at 
least one H-atom an sp 3 -hybridised carbon atom. Here substitution is due to free 
radical formation in presence of sunlight or heat or peroxide. The abstruction of 
H-atom is on the basis of stability of free radical formed. 

H 3 C 



-ch 3 


X, 


hv 


31. Which of the above hydrogen can be abstracted easily by halogen in presence of 
sunlight? 

(a) P (b) Q (c ) R (d) 5 

32. In the above reaction how many monobrominated products are possible? 

(a) 3 (b) 4 (c) 5 (d) 7 

33. Which of these H-atom can be substituted to get an optically active halide? 

(a) P (b) Q (c) R (d) 5 


EXERCISE-4 


MATRIX MATCH TYPE 




1. Column (I) 

(a) B VV^ 


O 


Br 




O 



COOH 


(d) 

2. Column (I) 



0 

coo 


CH, 


Column (II) 

P. Red P + HI 

Q. Na/ether 

e 

R. NH 2 — NH 2 /OH 

S. Zn-Hg/HCl 
Column (II) 


(a) 2CH 3 —CH— X -» CH 3 — CH— CH— CH 3 P. LiAlH 4 

CH 3 ^ ch 3 

CH 2 —X CH 2 

(b) I ->11 

CH 2 —X CH 2 


Q. Na, dry ether ' 
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(c) CH 3 —-CH— X -» CH 3 — CH 2 

13 


R. Mg, dry ether 


CH 3 

CH 

CH 3 

/CH 3 


(d) CH 3 —C —X -> CH 2 =C. 


V 


ch 3 

3. Column (!) 


CH 3 


(a) 



Cl 2 , CCI 4 



Cl 


Cl 


(b) A, cl \x> 

Br 


(c) 



ch 3 oh 


X 


(<0 

4. Column (I) 


© OH 


S. Zn/A 

Column (II) 

P. Rearrangement 

Q. Carbocation 

R. Free radical 

S. Cyclic transition state 

Column (II) 

P. Reacts with H 2 -Pd/CaC0 3 

Q. Trans alkene will form 

when reacted with Na/Liq. NH 3 

R. Reacts with ammoniacal 
AgN0 3 


S. On oxidative ozonolysis 
produces C0 2 

Column (II) 

H 3 C X y CH 3 

(a) H 3 C— Cs=C— CH 3 -> C=C P. H 2 ,Pd-BaS0 4 

K X H 

H 3 C\ /H 

(b) H 3 C— C=C— CH 3 -» C=C Q. Li, Liq. NH 3 

W CH 3| 
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(c) H 3 C—CH=CH—CH 3 — 
H 3 C—CH 2 — ch 2 — ch 3 



(a) 


Ph 
CH 3 CH 2 

ch 3 


\ HBr 

/C =CH 2 -» 


(b) H- 


-D 
CD 

II 

ch 2 


HC1 



HBr 


H 2 0 2 , hv 


7. Column (I) 

H 3 C 
(a) 


H 3 C 


\ 0 3 

C=CH—CH 3 —-U 
/ A g2 0 


Hg +2 , H 2 S0 4 


R. HN=NH, A 


S. B 2 H 6 ,CH 3 COOH 
Column (II) 

P. Free radical 

Q. Enantiomer 


(b) H 3 C—Cs=CH 

O 

II Red P + HI 

(c) H 3 C—C—CH 3 -> 

j? 

II N 2 H 4 ,OH 

(d) H 3 C—CH—CH 2 —C—CH 3 -> 5. 


R. Diastereomer 

S. Carbocation 
Column (II) 

P. Reduction 

O 

II 

Q. CH 3 — C—CH 3 

R. Oxidation reaction 


Cl 

8, Column (I) 

(a) Markownikoff product 


Column (II) 
P. CH 3 —CH=CH 2 


HBr 


H 2 0 2 , hv 
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(b) Anti-Markownikoff product 

(c) Peroxide effect 

(d) Mixture of stereoisomers 
9. Column (I) 



HaC \ / CH 3 CHCI 3 + KOH 

Q ■ ---* 

W H 

R. ^0)HC H==CH 2 

_ HBr 

S. CF 3 — CH==CH 2 -> 

Column (II) 

P. Hofmann’s alkene 


Q. Saytzeflf’s alkene 


(oyy 


Cl 

Br 



© m 

Me 3 COK 
-» 


Ale. KOH 
-> 


R. Transition state 


S. Carbocation 


10. Column (I) 
CH, 



H 3 C \ O 3 

(b) C—CH—CH 2 —CH=CH 2 -^o> 

h 3 c x 

(c) H 3 C—C=CH ° 3 > 

1 3 Ag 2 0 

(d) H 3 C—CH=C=CH 2 


0 3 


11. Column (I) 

H 3 C x 

(a) 


(b) 


H / 

h 3 c x 


£=C, 


/CH 3 


Zn-H z O 

Cold KMn0 4 


\ 


c=c 

W X H 


H 

/ CKi Br 2 , CCI 4 


Column (II) 

P. 3 different products 

Q . CO 2 will produce 

R. Oxidative ozonolysis 

S. Reductive ozonolysis 
Column (II) 

P. Racemic mixture 

Q. Erythro 
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(c) 


(d) 


H 3 C x 

C : 

=c /H - 

cf 3 co 3 h . 

R. Threo 

h/ 

\ 

x ch 3 

h®/h 2 o 


h 3 c x 


Cl 2 , CC1 4 


„/ c: 

—c \ 
x ch 3 

—-— 

S. Meso product 

lmn (I) 



Column (II) 




P. Dicarboxyiic acid will be 
formed when reacts with not 
alkaline KMn0 4 . 


Q . Decolourise Br 2 /H 2 0. 



1. Find out number of dimerize products obtain by following reaction. 

H 3 C-CI + h 3 c—ch 2 — Cl + h 3 c—ch 2 — ch 2 —Cl D[y Xa ther ) 

2. How many mono chlorinated products may be obtained when the alkane shown 
below is heated in the presence of Cl 2 



3. How many of the following reactions, leads to the formation of diastereomers. 

Ph. H 





In this reaction which ring will be reduced, by hydrogenation. 

8 . Of the following compound, find out numbers of conjugated unsaturated 
hydrocarbon those would not show Diels alder reactions. 



9. How many different products (excluding stereoisomer) can be obtained by 
following reaction. 



10. Examine the structural formulas of following compounds and find how many 
compounds will produce C0 2 on oxidative ozonolysis. 
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Exercise-1 : Only One Correct Answer 

^ > . 


( levef-1 , 1 

a. 

(a) 

2. 

(b) 

3. (a) 

4. 

(b) 

5. (b) 

6. 

(b) 

7. 

<b) 

8. (b) 

9. 

(C) 

10. (c)j 

11 . 

(b) 

12. 

(b) 

•13. (a) 

14. 

td) 

15. (a) 

16. 

(c) 

17. 

(c) 

18. (d) 

19. 

(d) 

20. (b) 


(C) 

22. 

(d> 

23. (b) 

24. 

(b) 

25. (c) 

26. 

(b) 

27, 

(a) 

28. (c) 

29. 

(a) 

30. (d) 1 

31. 

(a) 

32. 

(d) 

33. (c) 

34. 

(a) 

35. (b) 

36. 

(a) 

37. 

(c) 

38. (b) 

39. 

(a) 

40. (d) 

41. 

(d) 

42. 

(c) 

43. (d) 

44. 

(a) 

45. (a) 

46. 

(C) 

47. 

(b) 

48. (d) 

.49. 

<b) 

50,. <c)! 

[ level-2 














l. 

(c) 

2, 

(b) 

3. (c> 

4. 

■» 

(c) 

5. (a) 

6. 

(c) 

7, 

(d) 

8. (d) 

9. 

(b) 

>o. (a) 

11. 

(a) 

12. 

(b) 

13. (c) 

14. 

(c) 

15. (d) 

16. 

(d) 

17. 

(b) 

18. (b) 

19. 

(d) 

20. (d) 

21. 

(c) 

22. 

(a) 

23. (c) 

24. 

(b) 

25. (a) 

26. 

(d) 

27. 

(c) 

28. (c) 

29. 

(b) 

30. (d)| 

31. 

(c) 

32 

(a) 

33. (a) 

34. 

(d) 

35'. (d) 

36. 

(a) 

37. 

(b) 

38. (b) 

39. 

(b) 

40. (d) 1 

41. 

(a) 

42. 

(b) 

43. (c) 

44. 

(0 

45. (c) 

46. 

(a) 

47. 

(d) 

48. (a) 

49. 

(b) 

50. (b> ! 

51. 

(c) 

52. 

(d) 

53. (c) 

54; 

(a) 

55. (c) 

56. 

(b) 

57. 

(b) 

58. (b) 

59. 

(C) 

60. (c)' 

61. 

.(a) 

62. 

(c) 

63. (a) 

64. 

(c) 

65. (b) 

66. 

(b) 

67. 

(c) 

68. (a) 

69. 

(b) 

70. (c)| 

71. 

(b) 

72. 

(b) 

73. (c) 

74. 

(d) 

75. (b) 

76. 

(c) 

77, 

(b) 

78. (a) 

79. 

(d) 

80. (a)' 

81. 

(b) 

82. 

(a) 

83. (c) 

84. 

(b) 

85. (c> 

86. 

(a) 

87. 

<b> 

88. (c) 

89. 

<d) 

90. (b)’ 

91. 

(c) 

92. 

(a) 

93. (c) 

94. 

(d) 

95. (c) 

96. 

(b) 

97. 

(c) 

98. (a) 

99. 

(c) 

100. (b)' 

101. 

(a) 

102. 

(b) 

103. (d) 

104. 

(d) 

105. (a) 

106. 

(c) 

107. 

(a) 

108. (b) 

109. 

(c) 

110. (d) 

111. 

(a) 

112. 

<c) 

113. (d) 

114, 

(d) 

115. (b) 

116. 

(c) 

117. 

(b) 

118. (a) 

119.' 

(C) 

120. (c) 

121. 

(b) 

122. 

<d) 

123. (b) 

124. 

(a) 

125. (c) 

126. 

(a) 

127. 

(d) 

128. (c) 

129. 

(a) 

130. (b)| 

131. 

(c) 

132. 

(b) 

133. (b) 

134. 

(a) 

135. (d) 

136. 

(c) 

137. 

(b) 

138. (c) 

139. 

(a) 

140. (b) 

141. 

<c) 

142. 

(c) 

143. <d) 

144, 

(a) 

145. (d) 

146.5 

:(b). 


148. (c) 

149. 

<b) 

ISO. (c) 

LSI. 

<d) 

152. 

(a) 

153. <b) 

154. 

(c) 

155. (b) 

156. 

(b) 

hTTd) 

158, (c) 

159. 

(a)' 

160. (c) 

161. 

(a) 

162. 

(d) 

163. (a) 

164. 

(d) 

165. (a) 

166. 

(c) 

167. 

(b) 

168. (c) 

169. 

<d) 

170. (a) 

171. 

(c) 

172. 

(c) 

173. (a) 

174. 

(b) 

175. (c) 

176. 

(b) 

177. 

(d) 

178. (d) 

179. 

(b) 

180. (d) 

181. 

(c) 

182. 

<d) 

183. (a) 

184. 

(b) 

185. (b) 

186. 

(d) 

187. 

(b) 

188. (d) 

189. 

(d) 

190, (b) 

191. 

(C) 

192. 

(c) 

103. (c) 

194. 

(b) 

195. (d) 

196. 

(b) 

197. 

(a) 

198. (c) 

199. 

(b) 

200. (c) 

201. 

<d) 

202. 

(a) 

203. (c) 

204. 

(d) 

205. (b) 

206. 

(b) 

207. 

(a) 

208. (c) 

209. 

(c) 

210. (a) 

ni \ 

(c) 

212. 

(a) 

213.. (b) £14. 

<c) 

215. (c) 

216. 

<b) 

217. 

(a) 

218. (b) 

219. 

(d) 

220. (b) 

221 ^ 


222^ 


223., (c)_ 

224., 


225. (c) 
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TlT <c,df 32. (a. c) 33. (b, c) 34. (a, b r d) 35. (a, b f d) 36. (a, b, c. d| 

37. (a, b, c) 38. (b, c) 39. (a, b, c) 40, (a, b f c) 4.T. (a, c r d) 42. (a, b, d) j 

43. (a, k b, c) 44. (a, c f d) 45. (a t b. c, d) 46. (a, c f d) 47. (a, c) 48. (a, b, c) | 

49. (a.b.dj iJLJa.b^c) .... _I 

Exercise-3 : Linked Comprehension Type 

1. (d) 2.7a) 3 '(b) 4. (a) 5. (b) 6 (d) 7. (c) 8. (d) 9. (b) 10. <a)j 

11. (b) 12. (c) 13. (d) 14 (c) 15. (a) 16 (a) 17. (c) 18. (b) 19. (b) 20. (c)j 

21. (d) 22. (d) 23. (a) 24 (b) 25. (c) 26 (d) 27 (a) 28. (b) 29 (c) 30 (b)j 

31. (d) 3.2. (c) 33. (b) __ _ J 


Exercise-4 : Matrix Match Type 

r'—" - ‘ ■" 


1. (a)-* Q\ 

(b)-»ff; 

(c)-*P,/?,S: 

(d)-*g,P 

2. (a)-»Q; 

(b) —* Q, RjS ; 

(c) -> P; 

(d)-»P.(? , 

3. (a)~» S; 

; 

(O-^P.O; 

(d)-»P,0 | 

4. (a)-*P,Q; 

(b)-*P,P,S; 

(c)-.P.O; 

(d)->P,ft,S 

5 . (a)-»P,ff,S; 

(b)-> 

(c)-» ff,$; 

(d)-»Q | 

6. (a) Qt S; 

(b )->R.S\ 

(c)-> P.O; 

(d)-» P.Q 

"j. (a)'-»Q.ff; 

(b )-»<?./?; 

(c )->P; 

(d) -* P,S 

.8. (a)-*/?; 

(b )-»P,S; 

(c )-»P; 

(d)-*Q,R 

b. (a) —»Q, S ; 

(b >)-*Q.R\ 

(c)-» P,P; 

(d) -»P, fl 

10. (a )-*P,S; 

(b)-» P.Q.ft; 

(0-><?,/?; 

(d)-» P,Q,S 

11. (a)-♦<?,S; 

(b)-» P.fl; 

<c)-x?,S; 

(d)-H?.S . 

12, (aj ~*P,Q,R; 

<b)-*P.g,P,$; 

Cc).^_P..Q,(?,S;_ 

(d)-H? 1 

Exercise-5 : Integer Answer Type Problems 




.,2.(4) 4.(3). .2.(4). 

2L_(3)_ _ LJ2)._ 

i.<5) -2.14) 1ft (5l 


□□□ 









■ 

| EXERCISE-1 

ONLY ONE CORRECT ANSWER 





LEVEL-1 


1 , Which of the following statements are correct for nucleophile ? 

(a) All negatively charged species are nucleophiles 

(b) Nucleophiles arc Lewis bases 

(c) Alkcncs, alkynes, benzene and pyrrole are nucleophiles 

(d) All are correct 


2. Consider the species. 

(l)OH (I1)CH 3 —O (II1)CH 3 (IV)NH 2 

Arrange these nucleophilic species in their decreasing order of nucleophilicity: 

(a) III > IV > II > I (b) U > 1 > 111 > IV i 

(c) I > II > III > IV (d) III > 1 > II > IV 

J 

i. The nucleophilicities of CH 3 , NH 2 ,OH~ and F“ decrease in which order ? 

(a)CH 3 >NH 2 >OH" > F" (b)OH“ >NH 2 >CH 3 >F" ! 

(c) NH 2 >OH" >CH 3 > F~ (d)CH 3 >OH“ >F“ >NH 2 

4. Arrange the following nucleophiles in the order of their nucleophilic strength: ! 

(a) oh" >ch 3 coo~ >ocii; >c 6 h 5 o~ ; • 

(b) CH 3 COO” <C 6 HjO“ <OCH 3 <OH" j 

(c) C 6 H 5 0" <CH 3 COO" <CH 3 0“ <OH“ i 

(d) CH 3 COO~ <C 6 H s O" <OH“ <CII 3 0~ j 

i 

5. Correct order of leaving group tendency is : , 

1 (a)I" >Br" >CI" >F' (b)F“ >C1~ >Br" >1” j 

(c)Cl“ >F" >Br" >r (d)T >CI" >Br~ >F“ I 

1 ^ , « 15% aq. solution of ethyl alcohol ~ r.-- * i - * 1 

6 . 2 -Chlorobutanc----- >P A 

In this reaction 70% raccmisation takes place. % of inverted product would be.: 

(a) 30 (b) 70 (c) 35 (d) 65 ' / ,,j 

, JWTi 1 

7. In reaction C 2 H 5 OH + HX - £ —> C 2 H 5 A r + H 2 0 the order of reactivity of 

HA'is: . 

! (a) HBr > HI > HCI (b) HI > HC1 > HBr V‘: 

(c) HC1 > HBr > HI (d) HI > HBr> HCI >} 


I 
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Which of the following leads to the formation of an alkyl halide ? 


(a)C 2 H 5 OH- 

(c)C 2 H 5 OH- 


Red P+Brj 


KBr+C<mc„ H2SO4 


(b)C 2 H 5 OH — 
(d) All of these 


1 . Which reaction is termed as Darzen’s reaction ? 

(a) AOH + HCI (b)AOH + PCl 5 (c) AOH + SOCl 2 (d)AOH + PCI 3 
l>. The S //2 reactivity order for halides is : 

(a) R — F>R — Cl>R — Br > /? —1 

(b) R —I >/? — Br >R —Cl > /? — F 

(c) R — Br > /? — 1 > R —Cl > /? — F 

(d) R —Cl>/? — Br>/? — ?>R —1 

1. In SjV 1 reaction, the first step involves the formation of: 

(a) free radical (b) carbanion 

(c) carbocation (d) final product 

2 . The rate law for the reaction, J?C1 + Na(aq.)- > /?OH + NaCI is given by, rate 

= [/?C1]. The rate of the reaction will be : 

(a) doubled on doubling the concentration of sodium hydroxide 

(b) halved on reducing the concentration of alkyl halide to half 

(c) decreased on increasing the temperature of the reaction 

(d) unaffected by increasing the temperature of the reaction 
1. Acetaldehyde reacts with PC1 S , to give: 

(a) ethyl chloride (b) ethylene chloride 

(c) ethylidene dichloride (d) trichloroacctaldehyde 

4. Vinylic halides are unreactive towards nucleophilic substitution because of the 
following except: 

(a) C-halogen bond is strong 

(b) The halogen is bonded to sp 2 carbon 

(c) A double bond character is developed in the carbon-halogen bond by 
resonance 

(d) Halide ions are not good leaving groups , 

5. An alkyl halide may be converted into an alcohol by : 

(a) addition (b) substitution ! 

(c) dehydrohalogenation (d) elimination i 

6 . The given reaction is an example ofC 2 H 5 Br + KCN(aq.)->C 2 H 5 CN + KBr: j 

(a) elimination (b) nucleophilic substitution ! 

(c) electrophilic substitution (d) redox change ' 
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17, Which of the following will not undergo nucleophilic aromatic substitution ? 


D 



CH 3 ch 3 


(a) I, II and III (b) II and IV (c) III and IV (d) only IV 

18. Arrange the following alkyl chlorides in order of decreasing reactivity in an Sjyl 
reaction : 

(I) isopropyl bromide (II) propyl bromide 

(III) tert- butyl bromide (IV) methyl bromide 

(a) (III) > (I) > (II) > (IV) (b) (I) > (III) > (IV) > (II) 

(c) (IV) > (III) > (II) > (I) (d) (I) > (II) > (III) > (IV) 

. J 9 . Which one of the following is most reactive towards nucleophilic substitution 
reaction ? 

(a) CH 2 = CH—Cl (b)C 6 H 5 Cl 

(c)CH 3 CH=CH—Cl (d)ClCH 2 —CH=CH 2 

20. What product would be formed from the S,\ ; 2 reaction of (K) -2-bromobutane and 
hydroxide ion ? 

(a) 2-butanol (b) ( 5 )- 2 -butanol (c) (i?)-3-hexanol (d) 3-pentanol 

21. Which is not correct about S^2 ? 

(a) Rate of S^ 2 is directly proportional to the dielectric constant of medium. 

(b) Rate of S //2 is directly proportional to the nature of leaving group. 

(c) Rate ofS w 2 inversely proportional to the steric hindrance present in substrate. 



(base) (substrate) 

22. The reaction of 4 -bromobenzyl chloride with NaCN in ethanol leads to : 

(a) 4-Bromobenzyl cyanide 

(b) 4-Cyanobenzyl chloride 

(c) 4-Cyanobenzyl cyanide 

(d) 4-Bromo-2-cyanobenzyl chloride 
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23. What product would be formed from the S.y2 reaction of (5) - 3 - chlorohexane and 

hydroxide ion ? ! 

(a) 2-butanol (b) (5)-2-butanol (c) (i?)-3-hexanol (d) 3-pentanol 

24. In which case racemisation takes place ? 

C 2 H 5 


c 2 h 5 


(a) H 3 C—CH—CH 2 — Br 


OH - 


S *1 


(C) 



CH 2 Br 

b N l 


-» (b) CD 3 —CH—CH 2 Br 


(d) All of these 


OH" 


s v' 


25. When ethyl iodide is heated with dry silver oxide, the product formed is : 


(a)CH 3 CH 2 OH , 


(b) H 2 C—CH, 

\/ 

O 


(c)CH 3 CHO (d) CH 3 CH 2 OCH 2 CH 3 

26. Alkyl halides can be converted to ethers through : 

(a) Rankland reaction (b) Williamson synthesis 

,(c) Fittig reaction (d) Grignard reaction 

27. What is the product of the reaction of ethylbromide with the nucleophiles CH 3 OH ? 

(a) CH 3 CH 2 OCH 3 (b)CH 3 CH 2 NH 2 

(c) CH 3 CH 2 N + (CH 3 ) 2 Br ~ ' (d) None of these 

28. The order of decreasing stability of the cations is : 

(I)CH 3 CHCH 3 (II)CH 2 CH0CH 3 (III)CH 3 CHCOCH 3 

(a) III > II > T (b) 1 > II > III (c) II > I > III (d) I > III >11 

29. Which of the following two carbocation is more stable ? 


(A) 



© 


0 


(I) 

(a) A-U, B-II 


(II) 


(b) A-I, B-I 


(B) 


(I) 

(c) A-I, B-II 


NH 2 


(II) 

(d) A-II, B-I 


30. 


rearranges to : 
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31. Which of the following reactions will go faster if the concentration of the 
nucleophile is increased ? 



(d) No comparison between these reactions 

32. Suggest the suitable solvent for the reaction given below. 

2 Br 

NaOH 

(a) H 2 0 ' (b)C 2 H 5 OH (c) HCONMe 2 (d)C 6 H 6 

33. What is the principal product of the following reaction ? 

CH 3 

H-Br -v 

H-H + NaN 3 -» Product 

H—-—Cl 





34. Which of the following reaction is possible ? 

(a) C 6 H 5 OH + HBr-» C 6 H 5 Br + H z O 

(b) (CH 3 ) 3 CC1 + NaOCH 3 -> (CH 3 ) 3 COCH 3 + NaCl 




+ C 6 H 5 MgBr 


C 6 H 5 CH 2 C(CH 3 ) 2 


OH 
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CH, 

I 

35. H 3 C—CH—CH—CH 2 


I 

Cl 


Hoffinan > / p\ HBr . (r . 

Elimination ' > ^ > 


|HBr/hv 

(A) D 

Correct order of rate of S ^2 for A, C and D will be : 

(a )A>C>D ( b)C>D>A (c )A>D>C (d )C>A>D 

36. The order of reactivity of alkyl halide in the reaction R — X + Mg- * jRMgA' 

is: 

(a) Rl > RBt > RCl (b) RC\ >RBr>Rl 

(c) RBr > RCl > Rl (d) ABr > Rl > RCl 

37. The reaction of H 2 C—CH 2 with leads to the formation of: 

O 

(a) /?CHOHR (b) f?CHOHCH 3 (c) l? 2 CHCH 2 OH (d) KCH 2 CH 2 OH 

38. Which of the following compounds on reaction with CH 3 MgBr will give a tertiary 
alcohol ? 

(a)C 6 H 5 CHO (b)C 2 H 5 C0 2 CH 3 

(c) C 2 H 5 COOH (d) CH 3 CH—CHCH 3 

\/ 

O 


h 3 o* 


39. /?MgBr + A 3 > CH 3 CH 2 CH 2 OH,.K and A are 


(a) CH 3 CH 2 — and HCHO 
(c) botli are correct 

O 

II 

40. CH 3 MgBr +CH 2 = CH—C—H- 
OH 

I 

(a) CH,=CH—C—H 


I 

CH, 


(b) CH 3 — and H 2 C—CH 2 

O 

(d) none is correct 


h 3 o+ 


Product (1,4 addition). It is 

(b) CH 2 CH =CH — CH 3 
OH 


(c) CH 3 CH 2 CH 2 CHO (d) none is correct 

41. The product obtained on treating acetone with ethyl magnesium bromide 
followed by hydrolysis is : 
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(a) CH 3 CH 2 CH 2 CH 2 OH 


ch 3 


OH 

I 

(b) H 3 C—C—C — CH 3 

H H 2 

ch 2 ch 3 


(c) H 3 C- 


-OH 


(d) H 3 C- 


-OH 


CH 3 


ch 3 


42. Consider the following reaction, 
CH 3 CH 2 OH + CH 3 CH 2 MgBr - 


->CH 3 CH 2 H +Mg; 


,OCH 2 CH 3 


'Br 


which of 


the following statements is (are) correct ? 

(a) CH 3 CH 2 OH + CH 3 CH 2 H* comes from the Grignard reagent. 

(b) H* inCH 3 CH 2 H* comes from the Grignard reagent. 

(c) H* inCH 3 CH 2 H* comes from ethanol. 

(d) H* in CH 3 CH 2 H* comes from the alkyl group of alcohol. 

43. 2-Phenylethanol may be prepared by the reaction of phenyl magnesium bromide 

with: _ 

A 

(a) HCHO (b) CH 3 CHO (c)CH 3 COCH 3 (d) / \ 

44. Order of rate of reaction of following compound with phenyl magnesium bromide 


is : 


0 


O 


o 


Me—C—Cl, Me — C — H, Me- 


-C —O—Et 
hi 

(a) I > II > III (b) II > III > I (c) III > I > II (d) II > I > III 

45. Select the correct order of decreasing reactivity of the following compounds 
towards the attack of Grignard reagent. 


(I) Methyl benzoate 
(III) Benzoylchloride 
(a) II > HI > I > IV 
(c) III > II > IV > I 


(II) Benzaldehyde 
(IV) Acetophenone 
(b) l>II>III>rV 
(d) II>IV>I>III 


46. 



CH 3 MgA r n , 

0 nh ^c i ^ Product 


What is the product ? 

(a) Enantiomer (b) Diastereoisomer(c) Meso 


(d) Achiral 


47. RMgX (A) 


RMqX 


4 ( B ), (B) will be : 


(ii) NH4CI ' NH4CI 

(a) 1° ftOH (b) 2°i?OH (c) 3° ROH 


(d) Alkene 
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(c)C0 2 


Mg 


» M) 


(i) '^02 

—r 2 —>(£) 

(ii) H + /H 2 0 


NaHC0 3 


-» (C)gas, product C is : 


(b) 14 C0 2 

(d) A mixture l4 C0 2 and C0 2 


LEVEL-2 


1. In the given reaction 

PhMgBr + D 2 0 -> (X)-, (X) will be: 

(a){g>-OH <b)@-OD (c)<g> ®<0)- D 


2. Find the product of the following reaction 
CH 3 CH 2 MgBr + HgCl 2 -* 


(X); (X)will be: 


(a) (CH 3 CH 2 ) 2 Hg (b) CH 3 CH 3 
O 



PhMgBr 

H?0 


■> Product 


(c) CH 3 CH 2 C1 (d) CH 3 CH 2 HgCl 


Identity the structure of product: 



Identify the structure of product: 




5 , 


Find the product of the following reaction 

H 2 C—CI^CH 2 —Br + Mg - Et2 ° > a 

. A</ a> h®o 


H—Br, hv 


-O—CH 3 
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Find out ‘2T : 


Br 


(d) BrMgCH 2 —CH=CH 2 


(a) HO— H 2 C—CH 2 — CH 2 —Br (b) HO—CH 2 —CH—CH 3 

© © 

(c) HO—H 2 C—CH=CH 2 
O O 

|[ || CH 3 MgBr (excess) 

6. H—C—C—H - > Product: 


Hfo 

(a) H,C—C—C—H 

III! 

o o 

(c) h 3 c— c— c— ch 3 

II II 

o o 

o 


(b) H 3 C—CH—CH—CH 3 

OH OH 
(d) CH 2 OH 

I 

COOH 


7. 


CH 3 MgBr (1 Mole) 


o 


H?0 


» Product: 


(c, ^° (d »H^X OH 

o o 


8. Find the product of the following reaction, 

■O 

Me 2 CuLi^ 


H?0 


Product: 


(a) 




(b) 


O 


(c) (A) 

OH OH 


If 


-c— ch 3 


9. Find the product of the following reaction. 


rv 


Br 




Ether 


Find out the final product ( C ) : 
(a) (A>) 2 CuLi 

(c)|f 


(b) ^ —CH=CH—CH 3 

(d) None of these 
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10. In the given reaction 


H 3 CMgBr , 

/ -s-* Product 


v O H /H 2 0 
Find the product of reaction : 


^OH < b > >= 


(c) 


. OH 

( d ) 


OH 




SOCI 2 Mg, A \ 0 / < 


Pyridine Et20~* h®q * Product 


Product of reaction is : 


(a) 


w 


ch 3 
: I 

CH 2 —C—CH 2 —OH 
CH 3 


(b) 


(d) 


/°\ / CH 3 

'I T 1 ' 




ch 3 


r 

O V'TT PU ^ 


ch 2 —ch 2 —c-~ch 3 
ch 3 


12. The end product of the following reaction is : 


x o 7 


o 


H 3 CMgBi^ PhMgBr 


HJO 


(I) 


( 2 ) 


(3) 


Product: 


(a) a, p-diketone 
(c) 1,2-diol 


Ph 



0 


HC10 4 
-2-> B 


(b) a-hydroxy acid 
(d) P-hydroxy acid 


Find out the final product ' B ': 


Ph 




(d) Ph—C—C—CHO 


O OH 
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1. 


Br 2 /hv Mg, A 
14. A— - >B „ _ > C 



Et 2 ° 2. H 3 O 
Find out the structure of ‘ A’: 


-+D 


(a) 


(b) 




15 . ^ =c=0 J^p^ P l^ e 


Find out P and Q : 


OH 


o— ch 3 


(a) PisPh—N=C—CH 2 CH 3 andgisPh—N = C—CH 2 CH 3 

O O 

II ' II • 

(b) P is Ph—Nil—C—CH 2 CH 3 and Q is Ph—N— C—CH 2 CH 3 

CH 3 

O 

II 

(c) P is Ph—NH—C—CH 2 CH 3 and Q is Ph—N = C—CH 2 CH 3 

OCH 3 

(d) P and Q both are same 

OO 

I! II H 3 CMgBr 

16. Ph—C—C—Ph -» 

HfO 

How many products will be obtained and how many can be separated by 
fractional distillation method? 

(a) 3, 3 (b) 2, 3 (c) 3,2 (d) 2,2 

17. Which of the following reactions will give 2° chiral alcohol as major product? 

H © 

0 2 H 3 0 


(a) Ph- 


-Mgl —^ ^ 


CH } 


O 


•"‘II H 3 0 

(b) CH 3 MgI + H—C—O—CH 2 CH 3 -> 

(excess) 
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? A 

(c) Ph——MgBr + H 2 C—CH 2 


(d) PhMgBr+CHj—C—Ph -> 

0 

18. AA + [A] H3 ° > n-C 7 H l5 OH : 
MgBr 




(a) H0 X ^ N Cl (b) H 2 0 /An ^ V 0H(c) Qj 


19. R+ /\X 


W )^Br (b) —/ MgBr ( C ) \^/ aT ( d ) —A 

20. (H 3 C—CH^CuLi + (X) -» ^— < \/\ 

(a) (b ) X/ Br ( c > >~</MgBr (d) )—< 


,,, AA 

(d) HO OTs 


(d) )>~A\ MgBr 


MgBr 


21. (O') +Mg 


F 



The final product of the reaction is : 


Halides 



0 


> 


Find the structure of product: 



S0 3 H 
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OH 



1 * PhMgBr (excess) 

30. Cl—C—Cl ---> 

H ®0 

o 

II 

(a) Ph—C—Cl 
OH 

(c) Ph—C—Ph 

I 

Ph 


(d) None of these 


(X ); Product (AT) is : 


O 

II 

(b) Ph—C—Ph 
O 

II 

(d) Ph—C—O—Ph 


31. H 3 C—MgBr + 
(excess) 



H?0 




(JO; Product (JO is : 


O 

II 

(a) H 3 C— C—CH 3 




^J=o 

(b) O h 

OH 

I 

(d) h 3 c—c—ch 3 
ch 3 

Cone. H2SO4 


-» Y 
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33. 


H 3 C 


Ph 


O 

II 

-ch 2 —c— ch 3 


ch 2 ch 3 


PhMgBr 

Hfb 


34. 


How many products will be obtained and what is the relationship between them? 
(a) 2 and enantiomers (b) 3 and all are diastereomers 

(c) 2 and diastereomers (d) 3 and all are homomers 

1. Mg, THF, A 

- > Major Product: 

2. Ph—CHO 

| 3. H?0 

H 




35. Which of the following compounds is not suitable solvent for Grignard reagent? 

(a)[^J (b)£ ^ (C) C3 (d) 

36 . Mg,TH F) 

(2 Mole) 

Find the major product: 

(a) (b) AV (c) (d) / W 

O 

i I PhMgBr (excess) 

37. C!—C—OEt -» Product: 

Hfo 

OH O 

I II 

(a) Ph—C—Ph (b) Ph—C—Cl 


Ph 

O 

II 

(c) Ph—C—OEt 


O 

I! 

(d) Ph—C—Ph 
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38. 



Mg 


Ether 




Hfo 


Product T’is : 



(c) Ph \#\/\/ 0H 


(b) p h / A V / \ Q H 

(d) None of these 


39. PhMgBr + H 3 C—C=N 

OH O 


H®0 


■» Product: 


(a) Ph—C—CH 3 (b) 


A 


Ph Ph 


(c) 


O 

A 

h 3 c ch 3 


(d) 


o 

A 

Ph CH 3 


Ph 


O 

j j PhMgBr 

40. H 3 C—CH,—C—H - > Products 

H®0 


Products obtained in the reaction are : 

(a) Meso (b) Racemic 

(c) Homomer (d) Diastereomer 



42. Which alkyl halide will react fastest with aqueous methanol? 

(a) Me 3 C—Br (b) Me 3 C— Cl 

(c) Me 2 CH—Br (d) CH 3 —CH 2 —CH 2 —Br 

0 * 

43. H 3 C—SNa® +CH 3 CH 2 —X -> 


The reaction is fastest when X is : 
(a) —OH 

O 

II 

(c) —O—C—CF 3 


(b) —F 

O 

II 

(d) —O—C—CH 3 



228 


GRB Advanced Problems in Organic Chemistry for JEE 


0 

44. When the concentration of alkyl halide is triple and concentration of OH is 
reduced to half, the rate of Sy2 reaction increased by : 

(a) 3 times (b) 1.5 times (c) 2 times (d) 6 times 

45. The compound which undergoes fastest reaction with aq. NaOH solution is : 

(a) C 6 H 5 —-CH—OCHj (b) C 6 H S —CH—CH 3 


Cl 


Cl 


(c) C 6 H 5 —CH 2 —CH 2 — Cl 


(d) C 6 H 5 —CH—CH 2 CH 3 


Cl 


46. The rate of S/yl reaction is fastest with : 

0»O- 


<c) O" i h_ ^q ^ no2 

Br 


CH 

i 

Br 



(d) 



CH 2 —Br 


47. In the following reaction the most probable product will be : 

Br 

h-4-ch 3 

H 3 C-H 


e 

OH 

Sw 2 


OH 


(a) 


H- 


H 3 C- 


-ch 3 


(b) 


H- 


C 2 H 5 
CH 3 
-OH 


c 2 h 5 


-H H 3 C—j—H 

C 2 H 5 c 2 h 5 

48. The following reaction is described as : 


„ NaOH 
Br- > 


(c) 


H- 

H 3 C- 


-ch 3 

-H 


(d) 


HO- 

h 3 c- 


OH 


CH 3 
-H 
-H 
C 2 H 5 



OH 




ch 3 


(a) S^l reaction with racemisation 

(b) Intramolecular S//2 reaction with walden inversion 

(c) Intramolecular Sjy2 reaction with retention of configuration 

(d) Intramolecular Sj^2 reaction with racemisation 
49. In the following reaction find the correct product: 

OH 


H- 

H- 


-C 2 H 5 NaI/Acetone v 

-ch 3 ’ 


Cl 
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c 2 h 5 

ch 3 


51. The correct decreasing order of relative reactivity of the following chlorides 
toward aqueous KOH solution : 


.Cl 


HO 


/s/ 


,ci 


.Cl 


(P) (G) (K) (S) 

(a ) P>Q>R>S (b )R>P>Q>S (c) S > R>Q>P (d) R > S >Q> P 
52. The relative reactivity of following halides toward S^2 reaction follows the order: 


A /v a (Q ^ CH2_C1 

Cl ci 

(P) (G) (*) (5) , 

(a) Q> S > R> P (b) P > S > R >Q (c) S>R>Q>P (d) P>R>S>Q 


53. Rate of S^l reaction is : 



(a )S>Q>R>P (b) S > R> P >Q (c) P >Q> R > S (d )S>R>Q>P 
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^ Cl V / 

61. c f^ N=C —CH 2 —Cl Y 

Cl 

(P) (0 ( R ) 



(S) 


(a ) P>Q>R>S (b ) Q>P>S >R (c ) Q> P > R > S (d ) R>S >Q>P 

62. ^\ Br ^y Br H 3 C—Br H 2 C=CH—Br 

(P) ( Q) ( R ) W 

(a )S>P>Q>R (b )Q>S>R>P (c )Q>R>P>S (d )R>Q>P>S 

63. HjC—O—CH 2 —Cl H 3 C— C—CH 2 — Cl H 3 C—CH 2 —Cl H 3 C—Cl 


O 

(P) ( Q ) ( R ) ($> 

(a) Q> P > S > R (b )P>Q>R>S (c )S>R>P>Q (d ) S>R>Q>P 


f\* 


li 


64. (f y —CH Z —Cl HjC—CH 2 —C1H 3 C—Cl 1 2 —CH 2 —CICHsr—c CH 2 Cl 

(P) - (0 W (5) 


(a ) P>R>Q>S (b) S > P >Q > R (c ) Q>R>P>S (d ) Q>S>P>R 



(a ) Q>R>P>S (b) R>Q>S >P (c ) P>Q> R>S (d ) S >P>R>Q 

=> Arrange the following in decreasing order of reactivity toward S/v 1 reaction. 


(From question no. 66-76). 


Cl 


.Cl 


66. CH 3 —Cl /\ cl /\/ v 

(P) (0 ( R ) (5) 

(a) S > R >Q> P (b) S >Q> R> P (c ) R>S>Q>P (d ) P>Q>R>S 


Cl 


Cl 


~K 


67. /V~‘ ' N CI +CI 

(P) (0 ( R ) (V 

(a ) P>Q>R>S (b) S > R>Q> P (c ) S>Q>R>P (d ) R>Q>S>P 

68. /yx cl A^ci /N ^C1 /S/ ^Cl 

(P) (0 ( R ) W 

(a) S >Q> P > R (b) S > P >Q> R (c )Q>P>S>R (d )S>R>Q>P 
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Br 


y\ / Br 

69. 



T 

Br 

(P) 

(Q) 

(P) 

(5) 


(a) P>Q>R>S (b) Q> R > S > P (c) Q>P>R>S (d) Q>R>P>S 
,Br CH 3 O 


70. 



C—Br H 3 C—C—Ot—Br Br 


CH, 


CHi 


(P) 


(Q) 




(S) 


(a) P >Q> S > R (b) Q>P>S>R (c) Q>P>R>S (d) R>S>P>Q 
Br Br 



(a) P >Q>R > S (b) S > R >P >Q (c) Q>S>P>R (d) Q>S>R>P 



(a) S > R >Q> P (b) R > S >Q> P (c )Q>R>S>P (d )P>Q>R>S 



(a) S > P >Q> R (b) R >Q>P >S (c) Q>R>P>S (d) S>Q>P>R 



(a )P>Q>R>S (b )S>P>Q>R (c )R>Q>P>S (d )R>P>Q>S 
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Ph 

75. Cl Ph—C—CIPh—CH 2 —Cl ^^Cl 

Ph 

(P) (Q) W (S) 

(a ) P>Q>R>S (b) Q> R> S > P (c )P>R>Q>S (d )R>S>Q>P 

76. H 3 C—O—CH 2 —Cl H 3 C—N—CH 2 —Cl <^^-CH 2 —Cl 

H 

(P) (Q) (P) (S) 

(a) P >Q > R > S (b) R >Q > P > S (c) Q>P>R>S (d) Q>P>S>R 
OH 



TsCl LJAIH 4 




(a) 



l| (b) 



* Y; Identify major product ‘ Y’: 


(c) 

Acetone 


OTs 




( d )[0 


78 . ^\j™+Nal(lmole) ) Major product: 

H 


'H 


(a) 


F (b) 1 

H H 


F (c) 

H C1 


' <“> H >W 


79. Find the major product of the following reaction : 

,CH 2 —Br 



KSH 


Br 


(a) 


(c) 




CH 2 —Br 


SH 

,CH 2 —SH 


(b) 


(d) 



80. 



SH 
* OTs 



,CH 2 —SH 


Br 


NaCN 


-> Product: 


(a) 



CN 


(b) 



CN 


* (c) Both (a) and (b) (d) None of these 
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87. Consider the following sequence of reactions 

ale. KOH B 2 H 6 aq. KOH 

A - > B -C; A -> C. 

c 3 h 6 ci 2 a h 2 o 2 /oh a 


The compound A is : . 

Cl Cl I 

(a) /y 0 (b) X (c) A/ C1 (d) 

Cl 


88 . Which of the following reactions will go faster if concentration of nucleophile is 
increased? 


Br EtOH 

(a)+KCN 


(c) — Br + H 2 0 



© CH 3 COOH 
CH.COONa - > 


(d) CH—Br + H 2 0-> 

Ph^ 


89. Consider the following sequence of reaction 

v-7 CH,CH 2 MgBr PBr 3 

V /b >A - 


The product B is : 


Br 



91. The order of decreasing nucleophilicities of the following species is : 


© © © 

(a) CH 3 S>CH 3 0 >CH 3 C 00 >CH 30 H 

© © © 

(b) CH 3 C00>CH 3 S>CH 3 0>CH 3 0H 
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e © © 

(c) ch 3 oh>ch 3 s>ch 3 coo>ch 3 o 

© © 0 

(d) ch 3 o>ch 3 oh>ch 3 coo>ch 3 s 

92. The order of decreasing nucleophilicity of the following is : 


© © © 

(a) H 2 0>0H>CH 3 C00>CH 3 0 

0 0 © 

(c) ch 3 coo>ch 3 o>oh>h 2 o 

93. Consider the following nucleophiles 
O O 


© © © 

(b) CH 3 0>0H>CH 3 C00>H 2 0 
© © © 

(d) 0H>CH 3 0>CH 3 C00>H 2 0 


o 


CF 3 —S—O, Ph—S—O, Ph—O, CH 3 —C- 

* n 7 n J 


© 

-o 


o 


o 

II 


I II III IV 

when attached to sp 3 -hybridized carbon, their leaving group ability in 
nucleophilic substitution reactions decreases in the order: 

(a) I> II> III> IV (b) I> II> IV> III 

(c) IV> I> II> III (d) IV> III> II> I 

94. Find the product of the following reaction : 

Cl 

h 2 o v 



(c) 


(a) >C 

OH 

95. Find the product of the following reaction 

Br 


yv (d) 


-k 


(a) 


och 3 

-k 


wX-< 

OCH 3 


ch 3 oh 


(c) 




< d >X 


96. Find the major product of the following reaction : 

H 2 0 



(a) 



(b) 


OH 



(c) 



OH (d) 
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97. Find the major product of the following reaction : 

pX Br C 2 H 5 OH^ 

oc 2 h 5 


oc 2 h 5 


(a) 


(b) 



(c) 



OC 2 H 5 (d) 



oc 2 h 5 

98. Find the major product of the following reaction : 

“^“Cl H 2 Q 




99, Which of the following reactions is not feasible? 



100. Find the major product of the following reaction : 

Cl 

I I CH 3 OH ) 

_ I \ A 

(a) — (b) y =! \ ( c ) 

101. Find the major product of the following reaction : 



102. Find the major product of the following reaction : 

CaHsOHj 

Br 


(d) 


< 


OCHj 
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(a) (^f (b) 

103. Which of the following 

(a) X/\ Br (b) 



cannot undergo £ 2 reaction? 

>y <«) >^ B ' 

Br 


(d) OC 

(d) None of these 


104. In which of the following reactions, regioselectivity can be observed? 

( a )XX ( b > A/ Cl (c> -V C1 (^X/ Cl 


ale. KOH 


aic. KOH 


Jalc. KOH 


N f 


ale. KOH 


105. The most probable product in the following reaction is : 

" Br e© 

CH 3 CH 2 OK 



Br 


(a) 



(b) | 


(c) 



Br 


106. Major product of the following reaction is : 

.Br 


CH3NH2 
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109. Which of the following will undergo fastest elimination with alcoholic KOH? 



110. Which of the following is p-elimination reaction? 

(a) /\/ Br + NaOH-» \ n / 

HO 0 

(b) CHBr 3 + Me 3 C(fK®-» ICBr 2 


CH 3 

(c) H 3 C—C—Br + KOH (ale.) 

CH 3 

. ^ ,OH 

(d) _ /X/N/ + NaOH — 

Br 


-A 


111 . Arrange the following in decreasing order of E 2 reaction : 


Cl Cl Cl 



(a) X>Y>Z (b) X>Z>Y (c )Z>X>Y ( d)Y>X>Z 

112 . Which of the following reactions will undergo an elimination reaction and an 
alkene will be formed in the product? 
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Ei 

elimination 


* A/ + 

Saytzeff Hofmann 

product product 


In the above reaction, maximum Saytzeff product will be obtained where X is : 
(a) —I (b) —Cl (c) —Br (d) —F 

114. In the above reaction (Question no. 113) Hofmann product is major when base is: 

CH 3 

e e I e H 3 C e 

(a) CH 3 0 (b) CH 3 CH 2 0 (c) H 3 C—C—O (d) CH—O 

i h 3 c/ 
ch 3 


115. Find the 


major product of the reaction : 



Me 3 CO e K® 


(a) ) fc=N (b) )>-^ 


Me 



Major product: 









(d) Both (a) and (b) 


(d) None of these 


(d) None of these 
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(d) No reaction 



121 . 


n_ 


u— 


_ 

or 



CH 3 


-»Major product: 

H 3 Cv 


H 3 C x /CH 3 H 3 C x /D D v /CH 3 
(a) X (b) >< (c) >< 

D D D CH 3 D CH 3 

122. Identify the major product of the reaction : 

CH 3 

\yky\ PhC °3 H > 

A 


h 3 c v ,d 

<d» x 

H CH 3 


(a) 


(b) A 


(c) H 2 C=CH 2 (d) /\/ 


123. 



CH 3 I ch 3 i 

x - —> Y 


AgOH, A AgOH,A 

I 

ch 3 

Identify the major product / : 

n 


(a) 



(b) 


(c) 


/ N \ 
Me Me 





NMe 3 


124. 


OH o 

II 

CH 3 — C—Cl (2 Mole) 
pyridine 

OH 



> X -> B + CH 3 COOH 


(d) 
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Product B of the reaction is: 

O O V 



ch 3 ch 3 ch 3 ch 3 




CH 3 I (excess) CH 3 I (excess) 

Ag 2 0/H 2 0, A Ag 2 0/H 2 0, A 

Identify 4 ^:' 





Product (Z) is : 
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130. 


Ph- 

Ph- 


-Cl Zn,A 
-Cl 


CH 3 

Phs 


Me 


(a) V/ 
Me^ Ah 

PIk ✓Me 

(c) 


N / 
c=c. 


Ph 


/ 

Ph 


\ 


Me 


131. 


H 3 C- 

Cl- 


-C1 NaI/acetone v 
CH 3 a 


Ph 

Phs 


l \ 

(a) c=c; 

H 3 C X 

ph v / CH3 

(c) C=C 
Ph X X CH 3 


ch 3 


132 . 


H 3 C— CH2- 


Ph- 


-H 


(b) 


Phs .Ph 

C=C 


/ \ 

(d) No reaction 


JS 

As 

\ 

p h\ 

(b) C 

II 

o 

A 

SB 

u> 

x ch 3 

/- 

h 3 c / 

X Ph 


Ag20/H20 


(d) No reaction 


■> Major product: 


•NMe 3 
CH 3 


(*) _X ph w _X 


Ph 


CH 


(c) 


V 


*3 

-H 

(d) 

ch 2 

Pli 


ch 3 


A 


H 





137. Arrange the following in decreasing order of E 2 reaction : 



(a )X>Y>Z (b )X>Z>Y (c )Y>Z>X (d )Z>Y>X 
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138. Which of the following is the correct option of reagent for the given conversion? 

CH 4 - > S— COOH 

(a) Br 2 /hv, Mg€l, Br 2 /hv, HCOOH 

(b) Cl 2 /hv, /^MgCl, Br 2 /hv, KCN/H 3 O 

(c) Br 2 /hv,/^\ MgCl, Br 2 /hv, NaNH 2 , HCN, Uf O 

(d) Cl 2 /hv,CH 3 MgBr, Br 2 /hv,CH 3 COOH 



Which of the following is the correct option of reagent for the above conversion? 

© 

(a) Mg/Et 2 0, CHjCl, Br 2 /hv, alc.KOH, KMn0 4 /0H, A 

© 


(b) OH, H 2 S0 4 /A,0 3 /Zn, H 2 0 

(c) CHjMgBr, Br 2 /hv, ale. KOH, KMn0 4 , A 

(d) Mg/Et 2 0, CH 3 C1, Br 2 /hv, ale. KOH, 0 3 /Zn, H 2 0 



1. Mg/Ether 

141.^(C 6 H 13 Br) —— - > n- hexane. 

I 2. CH 3 OH 


Na/Ether 


4,5- diethyloctane 


Deduce the structure of *A’ : 



142, Treatment of 2-bromobutane with hot alcoholic KOH gives a mixture of three 
isomeric butenes (A), (B) and (C). Ozonolysis of the minor product (A) gives 
HCHO and another aldehyde in equimolar amounts. Both (5) and (C) gave the 
same single product (D) on ozonolysis. Find structural formula of (D): 

0 0 o 

(a) A (b) A (c) /Y H ( d ) A 

H n H H 

O 

alcoholic KOH Br 2 /CCl 4 NaNH 2 [Ag(NH 3 ) 2 ]® 

143. .4 (C 4 H 9 Cl) -> B -> C -> D -> ppt. 


Find structure of ‘C’: 
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(a) S,y2 (b)Sjvl (c )E 2 (d) £,cb 

146. C 3 H 9 C1 -» B (C 5 H # ) (CH ^ g ) C 5 H 8 0 2 

A (No isomers) 

4,Br 2 ,CCL, J, Br 2 , CC1 4 

Negative test Positive test 

which of the following is the structure of A? 



147. Consider the following reaction 



Br O 


Major product: 


b 


o 


OHO . 


Ph^^H (b) Ph'jH 

OH 


1 o 

Br O 


148. Which reaction take place at the fastest rate? 

(a) /N/\ -AA^ 

Cl C 2 H 5 OH, 25°C 

* NaSH /y /, 

(b) 

01 C 2 H 5 OH,25°C 
. * NaSH /s 

(c) /X/ ^Br c 2 H 5 OH,25°C >/N/N SH 

(d) /VX R -— 

Br C 2 H 5 OH, 25°C 

149. What are reactant X and product Y in the following sequence of reactions? 

O 

B ^o J b -Ltvov 


r * 1 

*H ° 


h 3 c 

< a > > 

H 

HsC. 

o) > 

H 

h 3 c 

( c ) > 

H 

H 3 C 

(d) > 

H 


Reactant X’ 

x /X '/PHHaC; 


Product T’ 


NaN 3 ^ f 

-» Product 

ethanol-water 


"h h 

^OH H 3 Q, 

% H 

H 3 q 

\>H H 





No reaction 


150. What is the major product of following reaction? 

CH 3x e® C0 2 

^CHLi + CH 2 =CH 2 —— — 1 
CH / H‘/H 2 0 
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O 

ch 3x || 

(a) yCH—C—OH 

CH 3 

O 


O 

H 3 C x /CH2 c 

X CH X CH/ x 


(b) / 

h 3 c 


OH 


(c) CH 2 CH C—OH (d) All are incorrect 

151. Find the major product of following reaction : 

H 



N 


Moist Ag2<) 


H 


Me 




153. Identify the major product of following reaction : 

CsN 

MgBr 





NEt 3 


-> - 


h 3 co 
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155. Find the major product of following reaction : 

Br O 



156. Predict the major product of given reaction : 

' oh PhSP 2 CI 
.OH NaCN, DMSO 
OH 



NH 2 
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157. Predict the major product of given reaction : 



O 


HO 

159.Ph—CH=N—CH, + Ph—CH 2 MgCl —Major product: 

O ' 

II 

(a) Ph—C—H (b)Ph—CH 2 —N—CH 3 

CH 2 Ph 

(cj Ph—CH—CH 2 Ph (d) None of these 

H 3 C—NH 
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160. Find the major product of following reaction : 

PhLi 


COOLi 




OLi 


(d) No reaction 


161. Find major product of following reaction : 

H 3 C x CH 3 





Br Br 


h 3 c ch 3 

(a) )C=C^C 

H 3 (f ^ X CH 3 
h 3 c /CH 3 

(c) C=C=C 

H 3 C CH 3 


h 3 c 


V 


ch 3 


/ 


(b) C— c c. 

H,c I Br 

3 ch 3 

(d) None of these 



163. Predict the major product of following reaction : 

O 


/' 


U 


e© 

CH 3 CH 2 ONa 


OPh 


13 


O 

II 

(a) / S \^ 


(b) / 


(d) 



OC 2 H 5 


Br 


OH 
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e® 

ONa 


II | 

(c) / S %\ 


OPh 


(d) No reaction 


164. Identify the major product of following reaction : 

-in 

W XXoH <» XC (C) ° H 

OH 

165. Find out the major product of following reaction 

O 

<^N/\ , CH 3 —C—OH 
Cl —--> 



(d) # 




OH 


O 

<a) ^ 0 A CHj 


«=>0< 


<•>)!>— / 

(d) No reaction 


O 

II 

■O —c —ch 3 


o—c—ch 3 

II 

o 


EXERCISE-2 


MORE THAN ONE CORRECT ANSWERS 


1. Which of the following will not form Grignard reagent with Mg/dry ether? 

^ /Br 

(a) CH 2 —CH 2 (b) Br \/V /Br 


(c) 



Br Br 


Br 



2. Which of the following will not give addition reaction with RMgXl 
(a) C0 2 (b) CH 3 — CH 2 —Br 

O 


(c) S0 2 

3. In the given reaction, 


(d) CH 3 —C—OH 


(A) + /?MgA (excess) 

(X) may be : 

O 

II 

(a) R~ C—Cl 


H®/H 2 0 


> 3° Alcohol 


O 

II 

(b) R— C—OC 2 H 5 
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O 


(c) R—C—R 


O 


(d) R —C—H 
ChU 


4. Which of the following combinations give C 6 H 5 —C—OH? 

CH 2 CH 3 


O 

II 

(a) PhMgBr and H 3 C—C—CH 2 CH 3 

O 

(b) CH 3 MgBr and Ph—C—CH 2 CH 3 

O 

I! 

(c) CH 3 MgBr andC 6 H 5 — C—OC 2 H 5 

0 

(d) CH 3 CH 2 MgBr and Ph—C—CH 3 

5. Which of the following compounds will give acid base reaction with /?MgAT? 

O 

II 

(a) CH 3 —C—Cl (b) H 2 S 

O 

II 

(c) H—C—O—H (d) 

6 . Find out correct statements about Grignard reagent: 

(a) The C—-Mg bond of the Grignard reagent is covalent but highly polar carbon 

being positive relative to electronegative Mg 

(b) J?MgX give nucleophilic addition with carbonyl compound 

(c) ??MgA" give 3° alcohol on reaction with esters 

(d) /?Mg s' give nucleophilic addition elimination reaction with acid derivative 

7. R — X +Mg ether > R — MgX CH3 ° H ) «-butane 



What can be R in the above reaction sequence? 

(a) «-propyl (b) n-butyl 

(c) sec- butyl (d) Isopropyl 
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8 . Point out the following incorrect Grignard synthesis : 

OH’ 





Mg/ether 




O 

II 

l.H 3 C—c- 


2.H3O 3 . A 


-CH 3 NBS Ag 2 0 (moist) 

-> C --»£>• 


O 3 


Zi) + h 2 o 


>E + F 


(a) Product C is 



(c) Product E is 


H 


H 


\ 

C=0 

/ 



10. Which of the following reactions are correct? 
O 


(a) 


(b) 



HO x „C=eC—CH, 


CH 3 MgBr HiO 

+ CH 3 —C=CH-► - 


O 




,C=N 


CH 3 MgBr 



CHj 
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O O 

|| PhMgBr || 

(c) CH 3 —C—Cl -> CHj—C—Ph 

h®/h 2 o 

O 

CO, II 

(d) PhMgBr -> Ph—C—OH 

H®/H 2 0 

11 . Which of the following compounds give alcohol on reaction with /?MgJf ? 

O 

II /Ov 

(a) 0 2 (b) R —C—H (c) R— O—H (d) / \ 

12. Which of the following ketone does not react with CH 3 MgBr? 



(a) CH 3 —C—CH 3 


CH 3 O ch 3 

I II I 

(c) H 3 C—C—C—C—CH 3 

I I 

ch 3 ch 3 


o 


13. R— C—Cl + Z 


O 

II 


R—C—R 



O 

' II 

(d) Ph—C—CH 3 


The reagent Z is : 
(a) J? 2 CuLi 
(c) (Ph 3 P) 3 *hCl 




(b) /? 2 Cd 

(d) H 2 —Pd/BaS0 4 


HiCMgBr H 3 CMgBr ^ ' 

——-—> Y —=-»-=—> Z; then: 




15. 


Br 2. Cul 
(a) A'is 


1. U Y 

> X - > 2, 7-dimethyl; then : 


.(b) 


CuLi ^ is (Y) 2 C - Li(c) yiS B/^Y d > yis ^Y Br 

16. Choose the correct among the following statements : 

(a) /\yl will react more readily than —I for 5 N 2 reaction 

(b) /\yCl will react more readily than /\yBr for S^2 reaction 

(c) /^/^Br will react more readily than Br for S N 2 reaction 

(d) ^ —CH 2 Br will react more readily than{^ —Br for S N 2 reaction 

17. In which product formation takes place according to Hofmann’s rule? 

e© 

CH3CH2OK 



(b) 


(d) 


Br 


'Y 


e© 

CH 3 CH 2 OK 


18. Consider the following statements and pick up the correct statements : 




(a) MeO—\C3/—CH 2 — W 'I1 react more readily than 


0 2 N——CH 2 


Br for S reaction 
Br 


(b) j^^Jwill react more readily than [ j for S^/l reaction 

Cl Cl 

(c) (f m J will react more readily thanf^ |1 for Sjyl reaction 


(d) S N l reaction occurs in polar protic solvent 
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19. Which of the following compounds will give ^n-elimination reaction? 

Me 



(a) /V ( b ) /X/ °Y (C> /V ' 1 j I "~ MC (d > ^°Y X 

Cl o e o s 

20. Which of the following compounds will not give S^2 reaction?' 

Cl 


(a) 



(b) H 2 C=CH—Cl(c) Br (d) -|- 


Br 


21. Which of the following compounds will give S^l reaction? 
(a) H 3 C—CH 2 —Br 


(c) H 3 C—O—CH 2 —Cl 


22. Which of the following are correct for the given reaction? 

Ag 2 0, H 2 0 




/ N \ 


(a) Major product of reaction is 

(b) Major product of reaction is 



—N 

I 





/* \ 


(c) Hofmann’s alkene is major product of reaction 

(d) Reaction is unimolecular 

23. Which of the following halides undergo E 2 elimination? 
Br 


(b) 


(d) 




CMe 3 


Cl 



Br 


CMe 3 
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30. H 2 C=CH—Cl can undergo : 

(a) addition reaction 

(b) elimination reaction 

(c) substitution reaction 

(d) electrophilic substitution reaction 

31. Aryl halide undergo : 

(a) Fittig reaction 

(b) Ulmann reaction 

(c) Wurtz reaction 

(d) Grignard reagent synthesis 

32. Which of the following reactions take place by S^2 reaction? 




(a) b/Y 

« r°x 


\/ Nal 


O' 


acetone 

Nal 

-> 

acetone 


OTs 



33. Which of the following reactions involve free radical as intermediate? 

Cl 2 + FeCl 3 ,,, I _ 

—= -4 (b) Br 2 /hv 


<»( 6 ) 


o 


(C) 


NBS 


(d) 


X 0 / Ag Br ^cu ) 


34. Which of the following are possible intenrtediate in the following reaction? 


© . 





35. Which of the following compounds will give racemic mixture by S N l reaction? 


(a) Et 
(c) 


CH 3 
-Br 


H 


(b) h 2 c=ch—cY 


ch 3 


Br 



H 2 —Br 


(d) H 3 C—CH—CH 3 
CH — Br 
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36. Which of the following compounds will give 2s, reaction? 
Br Br 

(b) Ph—<^H—CH- 



(d) 



Cl 


(a) Xis 


is[ AX 


H 


(c) 7is 



CHO 


.Cl 


N 


38. R— CH 2 — CH,— ONa -j 

ch 3 —I 

(a) R —CH 2 —CH 2 —I 
(c) R— CH 2 — SH 

39. For the reaction 

© 


(b) x\s [Ml 

y^CHCl 2 

H 
Cl 

(d) yis 

N 

A 

—> gives : 

(b) R— CH=CH 2 
(d) H 3 C—SH 



NMe 3 

I 0 

ch 3 —CH 2 —CH—CH 3 0H,A ) + /V" 

Major Minor 

Choose the correct statements : 

(a) The reaction is E x elimination 

(b) The reaction is E 2 elimination 

(c) Transition state has carbanion like character 

(d) Transition state has carbocation like character 
40. Which of the following can give E x cb reaction? 

OF O CN N0 2 

XA »XA 


(a) 


(c) 



(d) 


■ 


Br 


Cl 
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41. Identify the compounds which may give NGP reaction : 
CH 3 


:s: jci 



(b) H 3 C / ° Xv/X ^ V Br 

<^H 3 

(d) H 3 C—CH— CH 2 —Cl 


CH 2 —ch 2 —Cl 

42. Which of the following reactions involve benzyne intermediate? 
.Cl 

KNH 2 v 


(a) 


(c) 




NH 3 (liquid) 
,NH 2 


■S 


NaN0 2 + HCi 



O 


43. 


jj CH 3 OH ^ product 

° "cH 2 —Cl 


Which of the following products can be obtained by S^l reaction? 

„OCH 3 




H 3 CO v ch 2 

44. Among the following pair of reactions in which pair second reaction is more 
reactive than first for S N l reaction? 

(a) Me 3 C—Cl + H 2 0 and Me 3 C— Br + H 2 0 

(b) Me 3 C—Cl + CH 3 OH and Me 3 C—Cl + H 2 0 

(c) Me 3 C—Cl + H 2 0 and Me 3 C—C1 + H 2 0 

(1M) (2 M) 

(d) Me 3 C—Cl + CH 3 SH and Me 3 C—Cl+CH 3 OH 

45. Which of the following reactions produce the same product? 

(a) /\ Br 2 /hv\ Na/Ether ^ 


<oX 


Mg/Ether CH 3 Br 


(b) 

(d) 


COOH NaQ H Electrolysis > 


Br 


COOH 


Red P + HI 


COOH 
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EXERCISE-3 


LINKED COMPREHENSION TYPE 


Passage-1 


Optically pure (S) - (+)-2-bromo octane [a]f c = + 36°, react with aqueous 
NaOH in acetone to give optically pure (i?)-(-)-2-octanol [a]^ c =-10.3°. With 
partially racemized bromo compound whose [«]/f c =30°, the [a]^ 5 of the alcohol 
product is - 6.0°. 

1 . Calculate the per cent optical purity of partially racemized bromo compound : 
(a) 58% (b) 83% 

(c) 70% (d) 30% 

h Calculate the percentage of racemization : 

(a) 58% (b) 83% (c) 70% (d) 30% 

3. Calculate the percentage of frontside attack : 

(a) 15% (b) 85% (c) 30% (d) 58% 

Passage-2__ 


R—X + Mg 


Ether, A 
-> 


6- S+ 

R —Mg—X 


Grignard reagents may be prepared from 1°, 2° and 3° halides as well as from 
vinyl and aryl halide. Vicinal dihalide and those halide which contain acidic tail do not 
form Grignard reagent. 

4. Which of the following halides is most reactive for the preparation of Grignard 
reagent? 

(a) (b) < Cy~ a (c) < 0^ Br (d) 


5. Which of the following compounds can form Grignard reagent on reaction with 
Mg/Ether? 

(a) CH 2 —CH z (b) CH 2 —CH—CH 2 —Cl 


Br Br 



\/ 

( d ) HO^^^Br 


Identify structure of product: 
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Passage-3 


Since, Grignard reagents resemble carbanion, so they are strong nucleophile and 
strong base. Their most useful nucleophilic reaction is addition to carbonyl group. 

e © N 0\5+ 8- I © © H—OH I 

/ ^ | | \ 

OH 

7. Which of the following compounds will not give acid-base reaction with flMgJf ? 

(b) CH 3 OH 


(a) CH 3 — CH 2 — Cl 

//* 

(c) h 3C-N 


\ 


o 


(d) H 2 S 


8 . Which of the following compounds give racemic mixture on reaction with 


H 3 C—MgBr? 

O 

0 

II 

' II 

(a) H—C—H 

(b) CH 3 — C—CH 3 

O 

0 

II 

II 

(c) Ph—C—H 

(d) CH 3 —C—Cl 



Arrange the following compounds in decreasing order of nucleophilic addition 
reaction: 


O 

• II 

CH 3 —C—H CH 3 
(P) 


—c— ch 3 
(Q) 


O 


Ct—C—Cl 
(R) 



(a) R>P>S >Q 

(c) Q>R>S >P 


(b) P >Q>R >S 

(d) R> S > P >Q 


Passage-4 


Consider the following sequence of reaction. 

CH 3 MgBr Cone. H 2 S0 4 _ H 2 /Pt 

A -s- > B --- > C - 

Hfo A 

10. Find structure of compound A : 



(c) 





H 3 
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11. Find structure of compound ‘C*: 



Passage-5 


Williamson synthesis is an important method for the preparation of symmetrical 
and unsymmetrical ether. In this method halide is allowed to react with alcohol in 
presence of Na or K metal. 

Na orK 

R— OH + R'— X - ¥ R—O—R' 

Mechanism : 

Na or © S © j 

R— O—H — R— ONa/K + -H 2 t 
K 2 

Cl 

R —O + R'—X R—O—R' 

3 ° halides and aromatic halides do not give this reaction. 

13. Find out the product of the following reaction : 



Find out A and B : 


Br and CH 3 OH 


OH and CH 3 —F 


OH and CH 3 —Br 


+ CH 3 OH 
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CH, 


15. CH 3 CH 2 OH + CH 3 —C—Cl ■ — > Major product: 


CH, 


/CH 3 

(a) H 2 C=C 

X ch 3 

e® 

(c) CH 3 CH 2 OK 

Passage-6 

ch 3 

1 

(b) H 3 C—C—O—CH 2 CH 3 

ch 3 

(d) None of these 

Aliphatic nucleophilic substitution is mainly of two type S #1 and S ^2 . S^2 
reaction proceed with strong nucleophile in polar aprotic solvent. 3 ° halides do not give 
S #2 reaction. Inverted products are obtained in this reaction and mechanism of reaction 
occurs through the formation of transition state. 

Sjyl reaction proceed through the formation of carbocation in polar aprotic 
solvent. Solvent itself acts as nucleophile in this reaction. Racemization takes place in 
Sjyl reaction. 

16. Which of the following compounds will give S^l reaction? 

CH, 

1 

1 

(a) Ph—C—CH 2 CH 3 

1 

'(b) HjC—Cl 

Cl 

I 

• Jf 

(c) H 3 C—CH 2 —Br 

<d) 0 

1 

:och 3 

• • 

17. Which one of the following will give racemised product in C 2 H 5 OH? 

ch 3 

1 

(a) H 3 C—CH—Br 

1 

(b) Ph—C—Cl 


CH 3 

CH 3 

(c) Ph—C—Cl 

t 

H 




Halides 


267 


18. Which one of the following will give S^2 reaction? 
CH } 


(a) H 3 C—C—Cl 



(b) U VcH 2 -C1 


ch 3 
ch 3 


(c) 


a. 


(d) H 2 C=CH—Cl 


Passage-7 


Type of elimination reaction in which least substituted alkene is major product 
known as Hofmann’s elimination. Such reaction occur in following conditions : 

( X ) when base is bulky 

® 

( Y ) when leaving group is very poor such as fluoride, ammonium group (—N7? 3 ) 
etc. 

(Z) when alkyl halide contain one or more double bonds. 

19. What is the major product of the following reaction? 

CH 3 ch 3 


H 3 C— CH— CH- 

I 

Br 

CH 3 ch 3 

I I 

(a) H 2 C =CH—CH— C—CH 3 

ch 3 

CH,CH 3 

II 'I 

(c) h 3 c— h 2 c—c— c— ch 3 


I Me 3 CO e K® 

c — ch 3 —--■> 

ch 3 

ch 3 ch 3 

I I 

(b) H 3 C—CH=C— C— CH 3 

ch 3 

(d) None of these 


CH 3 


20. Which of the following will not produce Hofmann’s alkene as major product on 
reaction with strong base? 


(a) 


F | ' Y C! 

1 (b)H 3 C-N—CH 3 (c) t (d) r 

jl h H 3 C CH 3 X V 


CH, 


21. ^ —CH 2 —CH—CH—CH 3 C2 ”--» 


Br 
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There are number of organic compounds including esters, xanthate esters, amine 
oxides etc., that undergo pyrolytic elimination with heat in the absence of added 
reagent, either in inert solvent or in the absence of solvent. In general these elimination 
follow the rate law. 


Rate [Substrate] 

However reaction is different from E x elimination by the degree of 
syw-stereoselectivity that they exhibit. These reactions are also known as E x 
elimination and the degree of sytt -stereoselectivity reflect the extent to which they 
proceed via cyclic transition state. 



22. Find the major product of the following reaction : 

.Me 
© / 




(d) None of these 
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Product. 


O 

Find the structure of product: 


24* 



(C) 



(d) 



H 

Find the major product of reaction : 
H 

Ph 


(a) 


Ph 



H 3 C 


Ph 

(b) 

H 3 C 



Br 


O 

M A 11 

Mg, A CH 3 —C—H _ 

- >A ——- >B 


HBr 


->C 


CHj—O—CH 3 H®/H 2 0 


Cone. 


~>D 


B 2 D6 


H 2 SO 4 , A h 2 0 2 , OH 




25. Which one of the following is correct structure of ‘S'? 

OH 


(a) 




(b) 


A 


(C) 


/S/ 


OH 


(d) 


OH 

-K 


OH 
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26. Find the major product ‘C’ : 
Br 


27. Identify the structure of 'E* : 


CH^ CH 3 

X/ 0H X/ H 


MATRIX MATCH TYPE 


1. Column (I) 

CH 3 

(a) Ph—C— 


i—C^-CH—CH 3 —» C—C 

IT H </ \ 

CH3OH H ^ c 1 


Column (II) 


P. Elimination 


T 3 h® a h 3 c \ / H 

(b) H 3 C— C—CH 2 —CH 3 —-A C=C (?• Rearrangement 

I Hfi' V ' 


OH 

(C) /y ale. KOH 
Br 


R. Unimolecular 


if V 

(d) A 0 /\_^ H 2 C=CH 2 + CH 3 —C—OH 5. Bi 

2. Column (1) Colui 


S. Bimoiecular 
Column (II) 


(a) 

H 

■ 

Pn Cl 

knh 2 
-4 


CH 3 

SOCl 2 
-4 

(b) 

H—|— OH 


Ph 



ch 3 

DU ® L 



(c) ^ 

o ch 3 

(|h 2 ch 2 ch 3 

■(d) H 3 C—N—CH 2 CH 3 

CH 2 —CH 2 —Ph 


P. p-climination 

Q. S N 2 

R. a-elimination 


S. Sn ; 



Halides 


3. Column (I) 

(a) 



(b) 

(c) 



+ Ph—CH 2 —Cl ^4 
O 

, / X. aici 3 
+ Ph Cl-4 


Br 

KOH(ag.) ? 

ch 3 


I Br?, liv 

(d) H 3 C—C—CH 3 —--» 

CH 3 

4. Column (I) 


(a) 


H- 




1_ 

or 

l 

br 


Br Zn, CH3OH 


Ph 


( b > Br- 


CH 3 

-Br Nal, acetone 
H A 


CH 3 



5. Column (I) 

,CH 3 ' 

<a)Ph-C< SpU' 
X Br 
CH 3 

| NaNH 2 

(b) H 3 C—C— Br -> 


CH 


3 
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Column (II) 

P. Nucleophilic substitution 

Q. Electrophilic substitution 

R . Cation intermediate 

S. Free radical substitution 

Column (II) 

P, Anti elimination s 

Q, Rearrangement 

R . Carbocation 

S. Transition state 

Column (II) 

P. E t 


Q E 2 
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Ph 

H,S 

Br -* 


C 2 H 5 O fc 


(C) 

(d) 

6. Column (I) 

CH 3 

(a) H 3 C—C—CH 2 —CH—CH 3 


Me 3 C—O 


(b) 


(c) 


(d) 


I 

CH 3 Br 
CH 3 CH 2 O e K® 


CH 3 CH 2 O e Na® 


Cl 




Cone. H 2 S 04 


7. Column (I) 


Ph 


(a) H 3 Cmm4 ' ' 2 ° 


if N Br 


Et 


(b)CH 3 —CH—Cl 


e 

OH (aq.) 


D 

CH 2 CH 2 CH 3 


(c) Cl»i^ 

CH f Et 


CH 3 OH 


(d) H 2 C=CH—CH—Cl 

I 

CH 3 

8. Column (1) 

(a) PhMgBr +C\ —NH 2 

(b) PhMgBr + Cl—CN 

O 


© 

SH 


Acetone 


(c) PhMgBr + H 3 C—C—Cl 
O 


(d) PhMgBr +C 2 H 5 — C—OC 2 H 5 


R . 1st order kinetics 

S. Ilnd order kinetics 

Column (II) 

—> P. Saytzeff’s product 

Q. Carbocation 

R. E 2 elimination 

S. Hofmann product 

Column (II) 

P. Inversion 


Q. Racemisation 


R. 1st order 


S . Ilnd order 


Coim m (II) 

P. Ph—CN 

Q. Ph—NH 2 

O 

II 

R. Ph—C—CH 2 CH 3 

O 

II 

S. Ph—C—CH 3 


Halides 
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9. Columft (I) 


Column (II) 


O 

(a) PhMgBr + C0 2 P. 

O 

II H®0 

(b) CH 3 MgBr + Ph—-C—Cl —-—> Q. 

O 

II H®0 

(c) C'HjMgBr + Ph—C—OC 2 H 5 R. 


Nucleophilic addition reaction 

Nucleophilic addition 

elimination reaction 
OH 

I 

Ph—C—CH 3 

I 

CH 3 


o 

II H®0 

(d) PhMgBr +CH,—C—CH 3 —U 

10. Column (I) 


(a) 

(b) 

(c) 

(d) 


Li CH 3 —CH 2 —Cl s 

CI Cul 

Li Br 

- > — -> 

Cul 

Li CH 3 CH 2 —Br 

-3-£- £ -3. 

Cul 

Li CH 3 CH 2 —Br 

-> --—--» 

Cul 



11. Column (I) 


5. PhCOOH 

Column (II) 

r. yx 

Q /^y 

r. 

s. OX 

Column (II) 


CH, 


(a) Ph—C—CH 

I ' \ 

Cl 


,CH, 

/ CH3OH 


CH, 



P. No reaction 


Q. Rearrangement 



Hofmann alkene 


Product can exist in 
stereoisomeric form 
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12. Column (I) 

CH 3 


(a) Ph- 


-OH 


HBr 


ch 3 



Ph 

(c) H-~>—OTf 
H 3 C 

h 3 c 

<d) c H ^ 


KCN 


SOCh 
OH-4 


Column (II) 

(P) Nearly total inversion 


(0 Nearly total retention 


(R) Two step mechanism 


( S) S^l reaction 


13. Column (I) 

(a) CHC1 2 —CF 3 alc KOH ) 



Column (II) 

(P) Carbanion 

(0 Two step process 

(R) Carbocation 
(5) Transition state 


EXERCISE-5 


INTEGER ANSWER TYPE PROBLEMS 


1.' Cl C OC 2 H 5 —--- - - - - -» 3° Alcohol. Find out value of ‘ X\ 


SH 


2. HO 



NH4C! 

OC 2 H 5 (1) ‘X CHjMgBr 


SH 


O 

Find out value of L X\ 
O 

HO. 


(2) H®/H 2 0 


HO 



HO 



. , V\Y "'Cl (1) X PHMgBr 

3. 1C) Cl -—--—> 3° Alcohol 

2 H ffi /H 2 0 




Halides 
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4♦ How many set of carbonyl compound and RMgXcm produce 3° alcohol. 


OH 



CH 3 


5. Find out numbers of possible E x products from following reaction. 



7. Examine the ten structures shown below and select those that satisfy each of the 
following condition. 



(i) How many compounds give S^2 reaction on treatment with NaSH? 

(ii) How many compounds give E 2 reaction on treatment with alcoholic KOH? 

(iii) How many compounds do not react under either of the previous reaction 
conditions? 
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8. Examine the ten structures shown below and select those that satisfy each of the 
following condition. 



0 0 

(i) How many compounds give substitution reaction with CH 3 SNa? 

0 © 

(ii) How many compounds give elimination reaction with NaCN? 

(iii) How many compounds do not react with NaOH? 

9. How many substrates will show rearrangement during Sjyl reaction? 




1 



10. Find out number of reactions those proceed with retention of configuration. 
CH 3 


(a) 


/U=H-S2!4 

Ph % 


Br 
CH 3 


(c) 


Ph' 


H-^k* 



OH 


H 



Exercise-1 : Only One Correct Answer 


Level- 

1 












1- (a) 

2. 

(a) 

3. (a) 

4. (b) 

5. (a) 

6. 

(d) 

7. (d) 

8. 

(d) 

9- (c) 

10. (b) 

: U- (c) 

12. 

(b) 

13. (cj 

14. (c) 

15. (b) 

16. 

(b) 

17. (d) 

18. 

(a) 

19. (d) 

20. (b) 

21. (b)’ 

22. 

(a) 

23. (c) 

24. ( b ) 

25. (d) 

26. 

(b) 

27. (a) 

28. 

(c) 

29. (a) 

30. (b) 

31. (a) 

32. 

(c) 

33. (c) 

34. (d) 

35. (d) 

36. 

(a) 

37. (d ) 

38. 

(b) 

39. (c) 

40 (c) 

41. ( C ) 

42. 

(c) 

43. (d) 

44. (a) 

45. ( C ) 

46. 

(a) 

47. ( C ) 

48. 

<c) 



Level- 

2 












1 . (d) 

2. 

(a) 

3. (a) 

4. (c) 

5. (a) 

6. 

(b) 

7. (c) 

8, 

(a) 

9. (b) 

10. (c) 

11. (d) 

12. 

(b) 

13. (a) 

14. (c) 

15. (b) 

16. 

(C) 

17. (a) 

18. 

(C) 

19. <d> 

20. ( b ) 

21. (c) 

22. 

(d) 

23. (b) 

24. (a) 

25. ( C ) 

26. 

(b) 

27- <c) 

28. 

(a) 

29. (b) 

30. (c) 

31. (d) 

32. 

<b> 

33. (c) 

34. (b) 

35. ( C ) 

36. 

(b) 

37. (a) 

38. 

(c) 

39. (d) 

40 (by 

41. (c) 

42. 

(a) 

43. (c) 

44. (b) 

45. (a) 

46. 

(a) 

47. (b) 

48. 

(b) 

49. ( C ) 

50. (c) 

51. (b) 

52. 

<d) 

53. (a) 

54. ( C ) 

55. (a) 

56. 

(c) 

57. (b) 

58. 

(d) 

59. (a) 

60. (c) 

61. (b) 

62. 

(c) 

63. (a) 

64. (b) 

65. (d) 

66. 

(a) 

67. ( C ) 

68. 

(b) 

69. (d) 

70. (b) 

71. ( C ) 

72. 

(d) 

73. (b) 

74. ( C ) 

75. (b) 

76. 

(c) 

77. (b ) 

78. 

(b) 

79. (d) 

80. ( C ) 

81. (b) 

82. 

(a) 

83. (d) 

84. (b) 

85. (d) 

86. 

(c) 

87. (a) 

88. 

(a) 

89. ( C ) 

90., (c) 

91. (a) 

92. 

(b) 

93. (b) 

94. (a) 

95. (b) 

86. 

(d) 

97. ( C ) 

98. 

(a) 

99. (d) 

100. (b) 

101. (a) 

102. 

(d) 

103. (c) 

104. (a) 

105. (a) 

106. 

(b) 

107. (a) 

108. 

(0 

109. (a) 

110. (c) 

cr 

112. 

(d) 

113. (a) 

114. (c) 

115. <b) 

116. 

(c) 

117.,(b) 

118. 

(a) 

119. (d) 

120. ( b ) 

121. (a) 

122. 

(c) 

123. (b) 

124. (d) 

125. :< C ) 

126. 

(a) 

127. (d) 

128. 

(b) 

129. ( C ) 

130. (a) 

131. (a) 

132* 

(c) 

133. (b) 

134. <c) 

135. { b ) 

136. 

(d) 

137. (d) 

138. 

(b) 

139. (d) 

14)0. (c)' 

141* (c) 

142. 

(b) 

143. (a) 

144. ( C ) 

145. (a) 

146. 

(c) 

147. (d) 

148. 

(c) 

149. (b) 

150. (b) 

151. (c) 

152. 

(a) 

153..(b) 

154. ( C ) 

15# (a) 

156. 

(c) 

157. (d) 

158. 

(a) 

159. ( C ) 

160. (b) 


162. 

_(b)_ 

iSliaJ.. 

164_. (d) 

i£L(b)_ 



t __ 
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Exerc ise-2 : More Than One Correct Answers 


1. 

(a, b, c) 

2 

(b. d) 

3. 

(a, b, c) 

a. 

(a r b, d) 

s. 

(b, c) 

■: 

(b, c, d) 

7. 

(b, c) 

8. 

(a, c) 

9, 

(a, b, c, d) 

in 

(a, b, d) 

i 

(a, b, d) 


(b.c) | 

IS. 

(a. b) 

14. 

(a, b, d) 

15. 

<b. c) 

if# 

(a, c, d) 

J.? 

(a, c, d) 

1 

(a, c, d) 

IS, 

(b, c, d) 

20, 

(a, b, c, d) 


(c. d) 

2.. 

(b, c) 

-4 r- 

(a. b) 

24. 

(b, c, d) [ 

25. 

<a,b) 

26. 

(b. c, d) 

27. 

(a, b, c) 

T ft 

(a, c) 


(b, c, d) 

3 f ' 

(a. b) 

31. 

(a, b, d) 

32. 

(a, b, c) 

33. 

(b, c, d) 

34. 

(a. c) 

■?; 

(a. b) 


(a. b, c. d) 

37. 

(a, c) 

38. 

(b, d) 

39. 

(b. c) 

40. 

(a, b) 


(a, b, c) 

c>, 

(a,b, c) 

43. 

(a, b, c) 

44. 

(a, b, c) 

45 

(a, b, c, d) 

*6. 

(a, b, d) 

>■ v, 

(a, b. c) 

4?. 

(a, b, d) 

U&_(b.js,d). 


_(a.J?.jc) 








; 


Exercise-3 : Li n ked Compre hension Type 

1- (b) 2. (d) 3. (a) A. (d) b. (c) b (b) 7 (a) t. ( C ) 3 (a) to. (b)j 

U. (c) 12. (d) 13. (b) 14. ( C ) 2 5 (a) (a) 12. (c) 18. (b) 19. (a) 20 (d)] 

2Zi .(bL li (c). 2-L (a). .£i._(b)._, ? jl_<G) (c)__ . _ , 

Exercise-4 : Matrix Match Type 


R (a) -» P, 0, P; 

(b)->P,fl; 


(c) -> P, $; 

<d)->P,fl 

2. (a)->ff; 

(b)-»S; 



(d) P 

3. (a) 

(b) -*Q,R\ 


(c) -> P; 

(d)-» $ 

4. (a)-+*.$; 

(b )~>P,S; 


(c )-*Q,R; 

(d)-» P, S 

5. (a)->P,fl; 

<b )->0,$: 


(c) -> R; 

(d) -+ 0. S 

6. (a)-»/?,S; 

(b 


(c)->P,P; 

(d)-» P.0 

7. (a)-»o.ft; 

(b)-»P,S; 


(c)-»0.P; 

(d) -» P.S 

8. (a)-»$ 

(b)-4P; 


(c) -» S; 


9. (a)-> P, S; 

0>)~*Q,R; 


<c)^ <?,/?; 

(d) -+P,R 

10. (a)-»0; 

(bHP; 


(c) — > Sj 

(d)-+ P 

U. (a)~»S; 

(b) -4 0. S; 


(c)-> /?, S; 

(d)->P 

12, (a) —► R f S’, 

(b)-*ft.S; 


(c) -» P; 

(d) — > 0, ff 


_ M-» Q.ff; 


(c) -» . 

(d) -» P. S_J 

Exercise-5 : Integer Answer Type Problems 


1. (3) 2. (4) 3. 

(4) 4. (3) 

5. 

(4) ■?. (6) r. <i) 5. C, 

0, E, F, H 

(ii) 3, B, C, F (iii) 4, A, G. i, J 

8. 

(i) 5, A. B. C, H, 1 (ii) 2, G, 

J (iii) 3, 0. E, F 

L ^ (6) 10. 4, A, 0, 






□ □□ 






at 

i L * 


Alcohol and Ethers 



1 


|EXEf?GISESl 


ONLY ONE CORRECT ANSWER 


1 ilgMtaiM iii 

1. An alkene obtained by the dehydration of an alcohol 04), on ozonolysis gives two 
molecules of acetaldehyde for every molecule of alkene. The alcohol (A) is : 

(a) CH 3 CH 2 CH 2 OH (b) CH 3 CH 2 OH 

(c) CH 3 CH—CHCH 2 OH (d) CH 3 CH 2 CHCH 3 

OH 

2. R —COOH -> R —CH 2 ORThis mode of reduction of an acid to alcohol can be 

effected by: 

(a) Zn/HCl 

(b) Na — alcohol 

(c) Aluminium isopropoxide and isopropyl alcohol 

(d) LiAlH 4 


3- Wood 


Destructive distillation 


» X + Y + Z ; products X, Y, Z are : 

(a) CH 3 OH, CH 3 COOH, CH 3 COCH 3 (b) CH 3 COOH,H€OOH,CH 3 OH 
(c) CH 3 ORCH 3 COOH,CH 3 CHO (d) CH 3 COORCH 3 COCH 3 ,CH 3 CHO 

4. Which of the following reaction(s) will yield propane-2-ol? 

H + (*) CHjMgl 

(a) CH 2 =CH—CH 3 +H 2 0—r—» (b) CH 3 —CHO 


(ii) H 2 0 


(i) CjHjMgl 

< C ) 

Ale. KOH 


Neutral KMnO* 

(d) CH 2 ==CH— CH 3 -> 


PCI 4 

5. Z- X 


1 Cone. HjSOj 

*Y. > Z;Z\ s: 


2. H 2 0, boil 


(a) CH 3 —CH 2 —CH 2 —OH (b) H 3 C—CH— CH 3 

OH 

(c) (C 2 H 5 ) 3 C—OH (d) CH 3 CH—CH 2 

6. 1-propanol and 2-propanol can be best distinguished by : 

(a) oxidation with alkaline KMn0 4 followed by reaction with Fehling’s solution 

(b) oxidation with acidic dichromate followed by reaction with Fehling’s solution 

(c) oxidation by heating with copper followed by reaction with Fehling’s solution 

(d) oxidation with cone. H 2 S0 4 followed by reaction with Fehling’s solution 
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7. 


! 8 . 


i 9. 


On heating glycerol with KHS0 4 /A,a compound is obtained, which has a bad 
odour. The compound is : 

(a) Acrolein ( 5 ) Formic acid 

(c) Ally! alcohol (d) Methyl isocyanide 

A compound X with molecular formula C 3 HgOcan be oxidized toa compound Y 
with the molecular formula C 3 H 6 0 2 . X is most likely to be a : 

(a) primary alcohol (b) secondary alcohol 

(c) aldehyde (d) ketone 

Identify (Z) in the following series, ' 

PBrj Alc./ICOH (i) H 2 S0 4 /Room tcinp. 

*(*)->(/)-->(Z) 


Ethanol 


(ii) H 2 0:hcat 

(b) CH 3 —CH 2 —OH 
-O—CH 2 — CH 3 (d) GH 3 — CH 2 — S0 3 H 


• (a)CH 2 =CH 2 

I (c) CH 3 —CH 2 - 

j 10. Which one of the following is not the characteristic of alcohols ? 

1 (a) Their boiling points rise fairly uniformly with a rise in molecular weight 

(b) Lower members have a pleasant smell but burning taste and the higher ones 
j are odorless and tasteless 

1 (c) These are lighter than water 

' (d) Lower members are insoluble in water and organic solvents but the solubility 

' goes on increasing with the rise of molecular weight ; 


It. A 


Dil. H 2 S0 4 /Hg 


, 2 + 



Methylcyclohexanol. Herc/4 is: 




112 . 


(d) (a) or (b) 


Predict the nature of P in the following hydration reaction of alkenes. 

Dil 1 bSOVHg 2 * 


(a> rr 

OH Ph 





13. 


14. 


( c > 1 _ (d) 

Ph Ph 

2-Phenylbutan-2-oI can be prepared by which of the following combinations ? 
(a) C 6 H 5 COCH 3 +C 2 H 5 MgBr (b) C 2 H s COCH 3 +C 6 H 5 MgBr 

( c ) C 5 H 5 COC 2 H 5 +CH 3 MgBr (d) All of these 
Predict the nature of reducing agent in the following reaction. 





H 
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(a) LiAlH 4 (b) NaBH 4 (c) H 2 /Pt (d) Both (a) and (c) 

15. The correct structure for compound B will be : 



16. An industrial method for the preparation of methanol is : 

(a) by reacting CH 4 with steam at 900°C with a nickel catalyst 

(b) by reduction of HCHO with LiAlH 4 

(c) by catalytic reduction of CO in presence of ZnO — Cr 2 C >3 

(d) by reaction of HCHO with NaOH(aq.) 

17. Absolute alcohol cannot be obtained by simple fractional distillation because 

(a) pure C 2 H 5 OH is unstable 

(b) C 2 H 5 OH forms hydrogen bonding with water 

(c) boiling point ofC 2 H 5 OHis very close to that of water 

(d) constant boiling azeotropic mixture is formed with water 

18. The product when glycerol reacts with PC1 5 is : 

(a) 1,2, 3 — trichloropropane (b) glycero monochlorohydrin 

(c) glycero dichlorohydrin (d) all of these 


19. Glycerol 


A and B are : 

(a) acrolein, allyl alcohol (b) glyceryl sulphate, acrylic acid 

(c) allyl alcohol, acrolein (d) only acrolein (B is not formed) 
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(a) (i) Cu, 300°C 

(b) (i)Cr0 3 , 

(c) (i) KMn0 4 

(d) (i)Na 2 Cr 2 0 7 +H 2 S0 4 
22. The conversion 


ch 2 ch 3 by: 

(ii) CH 3 CH 2 MgBr,H 3 0 + 
(ii) CH 3 CH 2 MgBr, H 3 0 + 
(ii) CH 3 CH 2 MgBr,H 3 0 + 
(ii) CH 3 CH 2 MgBr,H 3 0 + 


O OH 

II I 

h 3 c—c~ch 2 ch 2 co 2 ch 3 h 3 c—ch—ch 2 ch 2 ch 2 oh 

can be effected using : 

(a) LiAlH 4 and then H + (b) NaBH 4 and then H + 

(c) H 2 /Pt carbon (d) All 


23. H ’VcH 

h 3 c o 

(a) CH 3 CHCH 2 OH (b) CH 3 CH 2 CH 2 CH 2 OH 

CH 3 

ch 3 
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25. Which of the following can be obtained from a mixture of ethanol and 
concentrated sulphuric acid, if the composition of the mixture and the reaction 
conditions are suitably adjusted ? 

(a) C 2 H 4 (b) (C 2 H 5 ) 2 S0 4 

(c) CH 3 CH 2 OCH 2 CH 3 (d) CH 3 CH 2 HS0 4 

26. An aromatic amine (X ) was treated with alcoholic potash and another compound 
(7), a foul smelling gas was formed with formula C 6 H 5 NC. (7) was formed by 
reacting a compound (Z) with Cl 2 in the presence of slaked lime. The compound 

(Z) is: 

(a) C 6 H 5 NH 2 (b) C 2 H 5 OH (c) CH 3 OCH 3 (d) CHC1 3 

27. An alcohol (A) on dehydration gives ( B ), which on ozonolysis gives acetone and 
formaldehyde. ( B ) decolourises alkaline KMn0 4 solution but (A) does not. (A) 
and (5) are respectively : 

(a) CH 3 CH 2 CH 2 CH 2 OH and CH 2 CH 2 CH=CH 2 

(b) CH 2 CH 2 — CH—CH 2 and CH 2 —CH=CH—CH 2 

OH 


(c) (CH 3 ) 3 C —OHand(CH 3 ) 2 C—CH 2 

(d) (CH 3 ) 3 CHCH 2 — OH and (CH 3 ) 2 C=CH 2 

28. Absolute alcohol can be obtained from rectified spirit by : 

(a) fractional distillation (b) azeotropic distillation 

(c) vacuum distillation (d) steam distillation 


29. If phenyl magnesium bromide and acetaldehyde are the reactants, the product 
formed after hydrolysis would be : 

(a) benzyl alcohol (b) 1-Phenylethanol 

(c) 2-Phenylethanol (d) Acetone 

30. Which set of the following reagents (A to D) would you select to convert 
C 6 H 5 COCH 3 (acetophenone) to the following alcohol ? 


CH 3 ch 3 
II- 

C 6 H 5 —C—CH—CH 3 
OH 


(a) CH 3 CH 2 CH 2 MgBr and hydrolysis 

(b) CH 3 CH(Br)CH 3 A1C1 3 

(c) (CH 3 ) 2 CHMgBr and acid hydrolysis 

(d) CH 3 CHCHCH 3 , Zn 


31. C 7 H 14 0 (X) 

(.A 3° alcohol) 


A 


*C 7 H !2 (7) 


> C 7 H i4 0(Z) ■ (7) 

2.H 2 0 2 /0H- }J£ mao t X) 

o 


1-Oj 




2. Zn/H 2 0 



Z can be : 
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32, 


H,0 


MeMgBr (two equiv.) 



Me—CH—COOH 
rile 

B 


B is: 


(a) Me 2 CHCOMe (b) Me 2 CH—CMe 2 

OH 

(c) Me 2 CHCOCHMe 2 (d) Me 2 CHCHCHMe 2 

OH 


33. Which of the following reactions is possible ? 

(a) C 6 H 5 OH + HBr->C 6 H 5 Br + H 2 0 

(b) (CH 3 ) 3 CCl + NaOCH 3 —^ (CH 3 ) 3 COCH 3 +NaCl 


(c) 

(d) 



OMe 


+ CH 3 ONa- 

(i) QH 5 MgBr 

(ii) H 2 0 



CHjOH 


C 6 H 5 CH 2 C(CH 3 ) 2 

OH 


I „ 

34. H 3 C—C—CH=CH 2 —i— 

I 

CH 3 

(a) BH 3 /THF,H 2 0 2 /0H~ 

(c) Hg(OAc) 2 /NaBH 4 , NaOH 


CH 3 

I 

H 3 C—C—CH —CH 3 . X can be : 

II 

CH 3 OH 

(b) h 3 o + 

(d) All of these 
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.Cl 

/ Cl,+H->0 

35. H 2 C=CH— C— Cl— ~—~^A,A is: 
'"'Cl 


(a) CC1 3 CH--CH 2 C1 
OH 

(c) CCI 3 CH — CH 2 C1 

cr 

NaBD. 


(b) CCI 3 CH —CH 2 OH 
Cl 

(d) CCI 3 CH —CH, 

I I 

OH OH 


36. CH 3 CH=CH 2 - - Product X, X is : 

ri7U2/Un 

(a) CH 3 CHCH 2 D (b) CH 3 CHCH 2 OH 

OH D 


(C) CH 3 CHCH 3 


(d) none is correct 


OD 


37. Identify end products A, B and C of the following : 
ch 3 ch=ch 2 *CH 3 CH=CH 2 «;CH 3 CH=CH 2 

(a) CH 3 CHCH 3 in all cases 

I 

OH 

(b) CH 3 CH(OH)CH 2 D,CH 3 CH(OD)CH 3 ,CH 3 CH(OD)CH 2 D 

(c) CH 3 CHCH 3 in all cases 

i 

OD 

(d) CH 3 CHCH 3 D in all cases 

! 

OD 

BH 3 THF H 2 0,/OH“ 

38. RCK=Ld 2 CH - >B 


In this sequence of reaction A, B, C and D are respectively : 
(a) (7?CH 2 CH 2 ) 3 B, I?CH 2 CH 2 OH,i?CH 2 CH 3 , HI 
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(b) {/?CH 2 CH 2 ) 3 B,i?CHCH 3 , /?CH 2 CH 3 , HI 

OH 

(c) (7?CH 2 CH 3 ) 3 B, RCH— CH 2 CH 3 , /?CH 2 CH 3 , HI 

OH 

(d) none of the above 

CH 3 ch 3 

1 I ' 

39. H 3 C—C—CH=CH 2 -» H 3 C—C—CH—CH 3 , This change can be 


I 

CH 3 

done by: 

(a) acid catalysed hydration 
(c) hydroboration-oxidation 


CH 3 OH 

(b) oxymercuration-demercuration 
(d) any method mentioned above 


alc./KOH HBr/peroxide CHjONa 

40. CH 3 CHCH 3 —- >A - >B --- >C 

I 

Br 

In the above reaction sequence, the final product is : 

(a) diethyl ether (b) 1-methoxypropane 

(c) isopropyl alcohol (d) propylene glycol 

41. Sodium tertiary butoxide forms ether only with : 


(a) CH 3 — CH 2 — Br 
X 

I 

(c) H 3 C— CH—CH 3 


42. In the given reaction 
H 3 C^ 

^C=CH—CH 3 

h 3 c 

[A"] will be: 

OMe 

I 

(a) H 3 C—C—CH 2 — CH 3 
CH 3 


(b) CH 3 — X 
X 

I 

(d) H 3 C— CH — CH 3 
CH, 


(i) Hg(OAc) 2 /CH 3 OH 

(ii) NaBH 4 


m 


OMe 


(b) H 3 C—CH —CH —CH 3 


CH, 


(c) H 3 C—OH — CH 2 — CH 3 (d) H 3 C — OH — CH 2 — CH 3 


I 

CH, 


CH, 
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HoC 


43. 


HiC 


„c— ch 2 —ch 3 * 

OH 


(X) 


h 3 c^ 

C—CH—CH 3 

HjC v « 

H 3 C 1 

C—CH—CH 3 
/ I 
H 3 C OH 


( X ) and (7) are respectively : 
(a) UA1H 4 and NaBH 4 
(c) LiAlH 4 and LiAlH 4 /A1C1 3 



(b) LiAlH 4 /AlCl 3 andLiAlH 4 
(d) H 2 /NiandH 2 /Pt 



(d) none of these 


46. Which of the following reaction is possible ? 

(a) C 6 H 5 OH + HBr->C 6 H 5 Br+H 2 0 

(b) (CH 3 ) 3 CC1 + NaOCH 3 -» (CH 3 ) 3 COCH 3 + NaCl 

OMe 

CH.OH 

Cl +CH 3 ONa---> ^ ^C1 

(d) \^ < ' + C 6 H 5 MgBr^^C 6 H 5 CH 2 C(CH 3 ) 2 

OH 
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47. H 2 C—CH 

\/ 

O 


2 


(i) CHjMgCI 

— r;: — - > Jf.The product obtained in this reaction is : 

(11) h 2 o 


(a) CH 3 CH 2 OH 

(b) (CH 3 ) 2 CHOH \ 

(c) CH 3 CH 2 CH 2 OH 

(d) HO—CH 2 —CH 2 — CH 2 — CH 2 —OH 

48. What is ‘Z’ in the following sequence of reactions ? 

„ PCI, ale. KOH „ (0 Cone. H 2 S0 4 

Z- > X - > Y - > Z 

(ii) H 2 0 boil 

(a) CH 3 CH 2 CH^OH (b) CH 3 CHOHCH 3 

(c) (CH 3 CH 2 ) 2 CHOH (d) CH 3 CH—CH 2 

(i)CH 3 =C~ 

49. H 3 C—CH—CH ? -f- > Product ? 

\ s' 1 00 CHjI 

o 


Product is : 

(a) H 3 C—CH—CH 2 —CH—CH 2 — CH 3 

OMe 

(b) H 3 C—CH — CH 2 — C^C—CH 3 

OMe 

(c) H 3 C—CH—CH 2 —C=C—CH 3 


OH 

(d) H 3 C—CH — CH— C=C—CH 3 
O 


50. In the reaction 

ai 2 o 3 

2C 2 H 5 OH — 2 4 --—> (C 2 H 5 ) 2 0 + H 2 0 

alumina acts mainly as : 

(a) an absorbent of water 

(b) a provider of hot solid surface 

(c) a Lewis acid to coordinate (C 2 H 5 ) 2 0 formed 

(d) a Lewis acid catalyst to increase the leaving group ability of the — OH group 
by coordination at oxygen 
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i 


LEVEL-2 




1 . Air 


PhCH,—1 


CF 3 CH 2 OH 



PhCH 2 — B 
DMSO 


A and B are respectively : 

)—CH 2 —Ph 

^■rr^ 

(a) A = 





,B- 



>CH 2 Ph 




OH 


Which of the following is the best set of reagents to perform the above conversion? 
(a) Th0 2 , A ' (b) H 3 P0 4> A 

(c) Cone. H 2 S0 4 ; A (d) A1 2 0 3) A 
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3. 



.0 


h®/h 2 o 


» Product 


The main product is : 
)H 




(c) 



HO CH 3 


Mg-Hg Cone.H 2 SO 4 KMn0 4 ,H® 

->- ) -> 

HiO A 



The final product is : 

Ph Ph 

I I 

(a) CH 3 —C—C—CH 3 

II 

OH OH 


(c) Ph—C—C—Ph 

II II 
0 o 

„ Mg-Hg Dil. H, S0 4 

5. 2Ph—C—CH 3 - 2 4 

11 J 


h 2 o 


(b) CH 3 — C—C—CH 3 

ll II 

o o 

Ph 

I 

(d) ch 3 —C —C—CH 3 
Ph O 

» Product 


O 


The main product is : 

(a) Ph—C—C— Ph 

II II 

O O 
Ph 

I 

(c) Ph— C— C—CH 3 

■ I II 

ch 3 o 

)CH 3 


(b) CH 3 —C—C—CH 3 

II II 

o o 

Ph 

I 

(d) Ph—C—C—CH 3 

ll I 

O CH, 


6. 



Me 3 C— Cl Cl 2 ,FeCI 3 HBr, A 

-»- 


A1CI 3 
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The final product A is : 





HOihimmm 

C HjC 1111 " 1 " 1 ' 

H 2 N 

8. Which of the following sets of reagents would accomplish the following 
conversion? 

O CH 3 

<^^C—CH 3 -» CH—CH—CH 2 CH 3 


in 


(a) CH 3 CH 2 CH 2 MgBr;H® /H 2 0, PCC,CH 2 C1 2 

(b) CH 3 CH 2 CH 2 MgBr; H® / H 2 0 ; H 2 S0 4 , A;PCC,CH 2 C1 2 

© 

(c) Ph 3 P —CHCH 2 CH 3 ; B 2 H 6 , H 2 0 2 ,0H 

(d) Ph 3 P = CHCH 2 CH 3 ; H 2 S0 4 ,H 2 0 

9. An organic compound A (Molecular formula CgH] 2 0 4 ) on treatment with Na 
metal liberates H 2 gas and on treatment with HI0 4 gives 2 moles of 
CH 3 CHO, HCOOH(l mole) andC0 2 (1 mole). Find out structure of A. 

CH 3 H 

\ 

CH 2 —OH 

I 

CH—OH 

I 

(a) (CH 2 ) 2 (b) 

CH—OH 
J:h,—OH 


CH—OH 

x c=o 

ch 3 

X CH—OH 

| 

i 

CH—OH 

CH—OH 

1 

1 

| 

CH—OH 

CH 2 (C) 

CH—OH (d) 

i 

| 


c=o 

CH—OH 

I 

CH—OH 

1 

CH—OH 

CH 2 —OH 

CHz—CH 3 

H 3 C 
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1 0. An organic compound A (Molecular formula C^H^O) does not change the colour 
of acidic dichromate solution. Compound^ on treatment with H 2 S0 4 produces 
alkene, which on oxidative ozonolysis gives a molecule (C 6 H 10 O 3 ) which gives 
positive iodoform test. Find out structure of "A \ 



I^OH 


(d) 


C* 


OH 

CH 3 


ch 3 ch 2 

c- 

Hv^ 

H 3 C 


-c 

^OH 


Cone. HBr 


k 2 


■» Product 


12 . 


—OH group is substituted by —Br. The slowest step is dehydration. Which of 
the following is correct comparison of rate constants £ t and k 2 l 

(a)*l=*2 (b) A:, > 

(c) Aj < k 2 (d) cannot be predicted 


——»CjHgOj -2*a£ CMOyJgSL 

H®/H 2 0 H 2 0 



ch 3 


The molecule A in the sequence reaction is : 



The products A and B are respectively : 
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CH \ H H 3 C OH H 3 q, OH N, CH 3 

(a)^=H 2 Nc3/ ;5= V (h)A= Y V 

^OH n/ « ^NH 2 ^OH 

h 3 CL oh n, xh 3 h 2 n xh 3 N, ch 3 


\B= T (<M 


14. <H 3 C H 


Pyridine 


H OH 


/ \ POCi 3 ^ 

H |-4 /-^ B 

_ y Pyridine 


H 3 C OH 

Products A and B are respectively : 


(aM=< /> ;5=< /, 


(b) A = B = 


(c ) A ~\ /) > B =\_ 


(d) A = B- ( / 


h^/h 2 o 


HO O" H 


(b) CH 3 CH^-OH (c) | I (d) 

[ o^oh no 


16. The relative rate of acid catalysed dehydration of following alcohols would be : 


Ph—CH— CH—CH 3 Ph—CH— CH 2 —CH 2 —OH 


Ph—C—CH 2 CH 3 


Ph—C— ch 2 oh 


ch 3 

(5) 


(a) R>P>S>Q (b) R>S>P>Q (c ) P>R>S>Q (d ) R>S>Q>P 


s 
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17. Which of the following alcohols will show positive iodoform test? 

OH OH O 

I 1 II 

(a) CH 3 — CH—CH 2 —N0 2 (b) CH 3 — CH—CH 2 — C—OH 

OH 

I 

(c) ICH 2 —CH—CH 2 CH 3 (d) None of these 

18. In the given reaction, 



(4) 


The product B is : 

(a) Identical to B (b) Chain isomer of A 

(c) A positional isomer of ‘ A ’ (d) Reduced product of/4 
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•O- 

«cx 


CH 3 CH 2 OH 


H9S04 


CH 2 CH 3 


(C) 



OCH 2 CH 3 

jCH 2 CH 3 


CH 2 CH 3 


(b) 


(d) 




CH 2 CH 3 


OCH 2 CH 3 

,CH 2 CH 3 


OCH 2 CH 3 
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32. Which of the following reactions proceeds with retention of configuration? 
Me w Me 


(a) H- 


•OH (b) H- 


QII •ftCi, CH 3 ONa^ 


Et 

Me 


Et 

Ph 


(c) H- 


PC1 5 CH,ONa 

■OH -4 --—» (d) H- 


SOCh KCN 
■OH-- > 


Et 


CHj 


33. Find out correct product of reaction : 



HBr 


Br 


0 / J (Excess) 


(a) 

(c) 



■CK- 



Br 


Br 


34. Cl 
(a) Br 



D Mg/ether HCHO . , . 
Br—£■-» --—> A, A is: 


H 





ch 2 oh 


(c) HOH 2 C 



(b)LUJ 

^OH\ Br 

(d)[ 0 ] 

c\ H 

A, A is: 


(b) Cl-^ 

^^ch 2 oh 

(d) OHC- 

-<^VCH 0 


35. 



cold KMn0 4 C 1 O 3 , 

- A - B, A and B are : 

AcOH 




36. 



OH 


Mn0 2 


> Product 


The main product is : 


r 
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Identify product D in this reaction : 

O O O 0 0 

<d) cyw 

39. In the given reaction 

0-CH 2 CH3-^(P) 


P will be : 
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OH 



I.Pb (OAc ) 4 


© 

2 . 0 H/H 2 0 




o 


(a) 



O 


O 

O 


o 


(b) O—C—(CH 2 ) 3 —C—(CH 2 ) 4 —COOH 
O 0 


(c) HO—(CH 2 ) 3 —C— (CH 2 ) 4 —C—OH 
O 



(d) HO—(CH 2 ) 3 —C— (CH 2 ) 4 —CH 2 OH 



The above reaction is known as : 

(a) Clemmensen reduction 

(b) Birch reduction 

(c) MPV reaction 

(d) Wolff-Kishner reaction 
44. In the following reaction 



Product 
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(c) >h / Y 

O 





=> Find out major products of following reactions. (Question No. 51-55) 

51 /\/X Cone. H3PO4 
3 OH- 
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56. When ethylene glycol is heated with oxalic acid in the presence of cone. H 2 S0 4> 
the product formed is : 



O 


57. An organic compound having molecular formula C 3 H 6 0 does not react with 

2, 4-dinitrophenyl hydrazine and does not react with Na metal The compound is 
expected to be: 

(a) CH 3 CH 2 CHO (b) CH 3 COCH 3 

(c) CH 2 — CH—CH 2 —OH (d) CH 2 =CH—O—CH 3 

58. Which of the following statements is correct? 

(a) Phenol is less acidic than ethanol 

(b) Phenol is more acidic than ethanol 

(c) Phenol is more acidic than /7-nitrophenol 

(d) Phenol is more acidic than acetic acid 

59. The vapours of an alcohol (X) are passed over Cu heated at 300°C whereby an 
alkene is formed as product. The alcohol (X) is expected to be : 

(d) —L-OH 


(d) >-<^OH 


(a) /\ 


OH 


(b) 


A 


OH 


(c) 




OH 


60. 


A1 2 0 3 

350°C 


OH OH 

The major product formed in the reaction is : 

O 

0 \ w X5X <«) A-A 


61. /f\ 0 /|\ is prepared best by the reaction ; 


(a) (CH 3 ) 3 C—Br + (CH 3 ) 3 COK-> 

H 2 S 0 4 
-> 


(b) (CH 3 ) 3 C—OH 


140°C 
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AI2O3 

(c) (CH 3 ) 3 C—OH-—> 

240°C 

Cone. H-, S 0 4 (CH3 )->COH 

(d) (CH 3 ) 2 C=CH 2 ---> --—-» 


62. When 2-chloroethano! is warmed slightly with dilute NaOH, the major product 
formed is: 

(a) Cl—CH 2 —CH 2 — O—CH 2 —CH 2 — Cl 

(b) HO—CH 2 —CH 2 —CH 2 —CH, —OH 

(c) HO—CH 2 —CH,—OH 



63. Ethylene glycol (HO 


OH)on heating with cone. H 2 S0 4 gives mainly : 


(a) HO 


'O' 


OH 



(c) 



(d) H 


OO 

X 


H 


64. Which of the following reactions would give the best yield of 7-butyl methyl 
ether? 


h,so 4 

(a) (CH 3 ) 3 C—OH — — (b) (CH 3 ) 3 C—Br+CH 3 OH-* 

(c) (CH 3 ) 3 C—Br +CH 3 ONa®- >(d) (CH 3 ) 3 C—OK + CH 3 Br-> 

65. Consider the following reactions 


CH 2 — CH 2 — NaH ) fl ; B + CH 2 — CH 2 ■ 

I I I I 

Br Br Br Br 

The product (Q is : 

(a) OH 7 OH 


(c) HO 


'O' 


66 . In the reaction HO N 


(b) Br 
/O 

OH (d) [ 

V.Q 

h 2 so 4) 

A 


'O' 


The major product formed is : 
(a) HO, 


\AA 


(c) 



CH 2 


0>)AA 

(d) HO. 


ONa 


O' 




OH 


->C 
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67. The major product formed in the reaction is : 



+ CH 3 CH 2 —I 


Na 2 CQ 3 
acetone, A 



68 . Consider the following reaction, 

Br 2 / CC1 4 Dil.KOH 

H 2 C = CH—CH 2 CH 2 — OH-^- % A -> B 

25°C 


The product B is : 
Br 



69. Find out correct product of following reaction : 

Ag 2 0, dry 

CH^CH 2 Br—”-—> 

51 A 

(a) /V" ' (b) CH 2 =CH 2 (c) /\q/\ 

70. The major product (X) of the reaction : 

H 2 S0 4 

Wx/ 0H "iw* 



(d) CH 3 CH 2 OH 


( c ) 


(d) WV°\AA^ 


71. In the reaction, 


H 3 C 

h 3 c 


)>C—ch 2 


CH 3 OH 

H® 


HX) 


The product (JO has the structure : 


ch 3 

1 

ch 3 

i 

(a) H 3 C— C— CH 2 OH 

1 

(b) H 3 C— C— CH 2 — OCH 3 

OCH, 

OH 

ch 3 

1 ’ * 

ch 3 

I 

(c) h 3 c— c— ch 3 

och 3 

1 

(d) CH 3 — CH—CH 2 —OCH 3 
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72. Consider the following sequence of reactions 


H,C = CH—COOCH 3 + Br 2 


CC 1 4 


->A 



OH 


k 2 co 3 
+ A - B 

acetone 


OH 


The end product ( B ) is : 




73. In the reaction : 

Me 3 C—0—CH 2 CH 3 + HI — 

(1 Mole) 

(a) Me 3 C—OH+CH 3 CH 2 I (b) Me 3 C—I+CH 3 CH 2 OH 

(c) Me 3 C—H-CH 3 CH 2 I (d) Me 3 C—OH + CH 3 CH 2 OH 

74. Which of the following ethers is the most unreactive to cleavage with cone. HBr? 

(a) Ph—CH 2 — O—CH 3 (b) Ph—O—Ph 


(c) ^\/ 0 V^ (d) ^O-^- 

OH 



77. Which of the following reactions will not result in the formation of anisole? 
(a) ^O) - 'OH + ( ch 3 )2 s °4 -^^ (b) < / OV- OH + CH 3 I-* 
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(c) 



OH + CH 2 N 2 - 


(d) 



OH + CH 3 MgI-» 


78. Consider the following sequence of reactions. 


©® 

>H p-TsCI , AcOK „ KOH 

~ ... > A ~ > # ) C 


The major product ( C) is : 

HOu OH 

(a) X/ « >0 


Pyridine AcOH H 2 O.A 

(c) /%/ (d) (±)- 2 -butanol 


79. 




;A is: 


'0 | 'O 

COOH CH 2 OH 

(a) B 2 H 6 /H 2 0 
(c) CH,OH/N a 

o 


(b) LiAJH 4 
(d) P/HI 



HO 


OH 


OH 


81. 


Reagent A used in this change is : 
(a) B 2 H 6 
(c) Sn/HCl 

KMn0 4 

-OH->? 


(b) LiAlH 4 
(d) NaBH 4 


( a ) '/ c= (b) — 


(c) 


-O- 


82. The major product formed in the reaction is : 

® 

h 3 o 



> ? 


'O 


O' 



(a) [ |J + CH 3 CH 2 OH 

'O' 


-(d) No reaction 



(b >0 

HO''nq/^\ 


(d) 


HO' 



HO 


0s0 4 HI0 4 LiAlHa 
- ->B -—>C- 


excess 
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Product (5) of the above reaction is : 



85. Find out the product when compound reacts with NaBH 4 



O 



O 




(X) 


OH O O 

y COOH 11 XOOH 


(a) 



(b) 



(c) 



(d) 


COOH 
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87. 




(d) 


O 





O' 


» (A), Product (A) is : 



90. 


Which of the following reagents will be used for above conversions? 
(a) LiAlH 4 (b) NaBH 4 

(c) K 2 Cr20 7 (d) Jones reagent 

KSH 

->; Product of the reaction is : 


(b) Ph—CH 2 — CH 2 — SH 
(d) None of these 



CH 2 —CH 2 —I 

(a) Ph— CH 2 —CH 2 — SH 
(c) Both (a) and (b) 

OH 


OH 


91. 






; This conversion can be carried out by : 


(a) H 2 S0 4 /A,HI0 4 

(b) NaI0 4 ,H®/A 

(c) HI0 4 , NaBH 4 


(d) H® / A, Zn(Hg - HC1) 
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92. Which of the following alcohols will not give iodoform test? 


OH 

(a) ph A (b) CH 3 —CH 2 —OH 

OH OH 



95. 


96. 


(a) racemic (b) diastereomers 

(c) meso (d) optically pure 

Reduction of R —CH 2 OH- > ??CH 3 can be carried out by : 

(a) LiAlH 4 (b) H 2 — Ni (c) RedP + HI (d) NaBH 4 /AlCl 3 

OPh 

OPh 

HI (excess) > _ w [ 1 j c j 1 0 f fo e following is major product? 

OPh 




OH 



(d) None of these 


97. Which of the following ethers will get hydrolysed by H® /H 2 0? 
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98. Which of the following alcohols will not react with Cu/A? 

Ph 


(a) CH 3 —CH 2 —OH 


CH 3 

I 

(c) H 3 C—C—OH 


(b) Ph—C —OH 

I 

Ph 

/OH 


(d) Ph—CH 


i 

\ 


CH, 


CH 3 


OH 


99. — A -^° 3 > ‘Y’; ‘F is : 


O 


(a) 



0 


(b) 



OH 


O 


(c)' 


(d) 


Br 



100. Which of the following can give purple colour with neutral FeCl 3 ? 
,OH 




(0 (>i) (»i) (iv) 

(a) (ii) and (iv) (b) (i) and (iii) (c) (ii) and (iii) (d) (iii) and (iv) 

H 3 C H ch 3 


101. The hydrolysis of H 3 CO 


in aqueous acetone gives : 
(a) K and L 
(c) L and M 



where 


K= CH 3 0 


L = H 3 CO 



H Cl CH 3 

(b) Only A' 
(d) Only M 

h 3 c h ch 3 



no 2 


h ohch 3 




I 

\ _ 

he 1 

I ( 

r 

/ 





OH H CH 3 



NO, 


NO, 
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M = H 3 CO 



h 3 c CHj ch 3 


H CH 3 OH 



no 2 


102 . 



OH 


CH=CH 2 


h 2 so 4 


‘P’; Identify *P' in the reaction: 




h 2 so 4 


>p 


(d) 

o 2 



CH—CH 3 


hv 


_ h w /h 2 o „ „ 

-*• Q - 1+ R+S 


Identify R and S : 




O 

«o »6 
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O 



106. + CH 3 MgBr 


H^ 2 Q. n HBr ^ Mg 


*P — >Q- 


->R 


HCHO 


Ether " H®/H 2 0 


*S, 


S is: 



107.1dentify the major product of the following reaction : 



108.Find the correct method for the following conversion : 



© 

(a) OH, HBr (b) Cone. H 2 S0 4 , A 

(c) H®, HBr (d) None of these 

109. Which combination of reagents will bring about the following conversion? 



(a) MeMgBr/H®, H 2 S0 4 /A, HBr/H 2 0 2 

(b) MeMgBr/H®, H 2 S0 4 /A, HBr 

(c) MeMgBr/H®, HBr/CCl 4 

(d) HBr/H 2 0 2 , MeMgBr/H® 


110 . 



CH 2 OH is converted into 



OH 

I 

CH~CH 2 —CH 3 by : 


(a) Cu/A,CH 3 CH 2 MgCl/H 3 0 ® 

(b) Cr0 3 ,CH 3 CH 2 MgCl/H 3 0® 

(c) KMn0 4 ,CH 3 CH 2 MgCl/H 3 0® 

fdj Na 2 Cr 2 O 7 /H®,CH 3 CH 2 MgCl/H 3 0® 
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111. Which of the following alcohols will undergo easiest dehydration? 


OH OH 



112. The reaction of HBr with the following compound would produce : 



, 113. In the following reactions 


Me 2 C = CH—CH 2 —CH = CH 2 + C 6 H 5 C0 3 H (1 equiv.)-> X, X is : 



114. The most steam volatile species is : 


OH 



no 2 


115. In the Libermann nitroso reaction, changes in the colour of phenol occur as : 
(a) Brown or red-green-red-deep blue (b) Red-deep blue-green 
(c) Red-brown-white (d) White-red-green 
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116. The alcohol which is most readily dehydrated is : 

(a) 2-butanol (b) 1-pheny 1-1-propanol 

O O OH 

(c) X/x qh • (d) A 0 A 

117. A compound P (C 7 H 8 0) is insoluble in water, dilute HC1, NaHC0 3 but dissolve 

in dilute NaOH. When P is treated with bromine-water, it is converted into a 
compound of formula C 7 H 7 OBr. Compound P is : 

OCH 3 OH OH OH 


(a) 



„ x rVcH., 

wii^r 00 



ch 3 


(<0 



118. In the following sequence of reaction 
CH=CH—< 

OH 


CH 3 + Hg (CH 3 COO) 2 ) X,Xis : 

NaBH4 

OH 


och 3 



O 


O (d) 


HO 



OH 


produced. Which diene listed below when treated with acid will give the same 
carbocation? 

OH OH 


(a)/vU o>) ^<Ay ou 


(C) 


(d) /V^ 
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121. Which ofthe following would undergo most rapid hydrolysis with aqueous NaOH 
to furnish the corresponding hydroxy derivatives? 

Cl Cl Cl 





NMe, 


0 



° CH 3 LiAlH 4 


HA) 


h 2 o 

Find out M’ of the reaction : 

HQ .OH HO CH 2 —OH HO v CH 2 OH 


(a) 



(b) 



(c) 




123. Identify the major product of reaction : 


(a) 



(d) No reaction 


124. Find the product of following reaction with stereochemistry. 


H 3 C 


X / C1 

'C —C""'" | i'i ch 3 


NaH 


/ 


H 


X 


OH 

/ H 


\ 


H 


H 


* 




(a) H 3 C t=~C—Q. «iCH 3 


/ 


H 


/ 


\h 


OH 




(c) h 3 C =^C—C 
\/ 
o 


iH 


(b) H 3 C e=~C—C«WMH 
HO / ^CH 3 

% 

(d) h 3 C <=^C —Ouuiuin H 


\/ 

O 
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125. Select the major product of following reaction : 


O 


Cl 


O 


(a) 


CH 3 CH 2 0 


< b > °L>^ 

(d) 

CH3CH2— och 2 
126. What would be the major product of the following reaction? 


OCH 2 CH 3 
OCH 2 CH 3 



.O 




O 


H3C11111U111 



OH 

( a ) H 3 C iiiiiimV- 
OH 

( c ) H 3 C inmim) 


Ph 
H 

J^ Ph 

\ 


pmilf H 

Ph 


C irirmw— 

Ph^ 


och 3 

^ p h 

-wmiiiil H 

x och 3 


ch 3 o 

CH30H 5 

CH \, / OH 

(b) Ph t=Jc-C««ifH 

OCH 3 

(d) None of these 


Ph 


127. Find out major product of following reaction : 

Ph © 



ch 3 ch 2 o 


H 


OTs 


(a) 



128 . 


(b) 4 


ch 3 

yitHuiiiniiOH pBr 3 



■Ph 

H 


®e 

KCN 


'CHi 


(c) —Ph (d) No reaction 

OCH2CH3 


CH 3 CH 2 ^>h 

ch 3 

(a) 


L,„i 


(Mlllllllll H 
CH 3 CH 2 Vn 

ch 3 


© final product. 

CHi. ,CH 3 


(b) 


(c) 


/Uniiii 

A> 


■oiiiiiii cn 


CH 3 CH 2 ^>h 


(d) 


13 . x 

> c = c < 

K X H 

H 

Xmihiiiii ch 3 


NC \ 


CH 2 CH 3 
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129. What would be the major product of following reaction? 

H,C CH, 



The unexpected product B is : 



CH 3 ch 3 
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132. How many structure of final products are possible? 


Cone. H 2 S0 4 Br 2 /CCI 4 


(a) 2 


OH 
(b) 5 


(c)6 


4 C 4 H8Br2 

(d) 3 


EXERCISE-2 


MORE THAN ONE CORRECT ANSWERS 


1. Choose incorrect statements regarding the following reaction : 

B 2 H 6 ■ 

®OH, H 2 0 2 > 



(a) Syn addition of—H(from BH 3 ) and —OH (from solution) occur. 

(b) Syn addition of—H (from BH 3 ) and —OH (from H 2 0 2 ) occur. 

(c) The product is optically active. 

(d) Addition follows anti-Markownikoff orientation. 


2 . 


HBr 

-> Product 


Which of the following are possible products in significant amounts? 



H OH H 


Which of the following represent conditions to perform given conversion? 

(a) POCl 3 ,pyridine 

(b) Na-metal,CS 2 , heat 

(c) H 3 C-^^>—S0 2 C1, pyridine; CH 3 CH20 e /CH 3 CH20H 

(d) CF 3 S02C1, pyridine ; Me 3 CO s K® 
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4. Which of the following alcohols do not give white turbidity on treatment with 
HC1/ ZnCl 2 ? 


(a) CH 3 CH 2 OH 


(b) 



CHz—OH 

ch 3 

I 

(c) N=C—CH—OH (d) CH 3 —-C—OH 

I I 

ch 3 ch 3 

5. Which of the following will give iodoform? 

OH 

I 

(a) CHjCHjOH (b)CH 3 —CH—Ph(c) ( d ) 

OH 


OH 



OH 



(b) 

(d) 


7. Which of the following reactions are correctly matched? 
CH 3 



HI 


■> S N i 


(a) CH 3 — C— O—CH 3 
CH 3 


(b) CH 3 — CH—O—CH 3 — - H2 ° ) S N 1 


CH 3 

(c) CH 3 —CH—O—CH 3 - 

ch 3 


HI 


Stf2 


HI 


(d) CH 3 — O—CH 2 CH 3 S W 1 

8. Which of the following compounds will give positive Victor Meyer test? 

CH 3 

I 

(b) CH 3 —C—OH 

I 

CH 3 


(a) CH 3 CH 2 OH 
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(c) CH 3 CH 2 —I 



(d) CH 3 —CH— N0 2 


9. Which of the following alcohols undergo rearrangement during dehydration 
reaction? 

ch 3 

(a) CH 3 —C—CH—CH 3 (b) 

CH 3 OH 
OH 

CH 3 

I 

(d) Ph—CH—CH—CH 3 
OH 




10 . C 2 H 5 OC 2 H 5 '.and /\/\OH can be distinguished by : 


(a) aq. FeCl 3 
(c) Tollen’s reagent 


11. The ether (Cj/ 


O— 



(b) Na metal 
(d) K 2 Cr 2 0 7 



12. Which of the following reactions will give ether as main product? 



OH 


(a) 

(c) Me 3 C—OH 


Na 


C 2 H 5 Br 

Na 


(b) Me 3 C—OH 


Na 


C 6 H 5 Br 


CH 3 CH 2 CH 2 Br 


(d) CH 3 CH 2 CH 2 OH- 


Na 


Me 3 C—Br 


13. C 2 H 5 Br can be converted into C 2 H 5 —O—C 2 H 5 by: 

(a) reacting by C 2 H 5 ONa (b) heating with moist Ag 2 0 

(c) heating with dry Ag 2 0 (d) treating with C 2 H 5 MgBr 

14. 1°, 2° and 3° alcohols can be distinguished by : 


(a) Cu/573 K (b) Victor Meyer test 

(c) 2nCl 2 /HCl (d) Br 2 + H 2 0 

15. Alcohols can be replaced by —Cl group by the following reagents : 
(a) Cl 2 (b) SOCl 2 

(c) PCI 5 (d) HCl + ZnCU 
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16. Glycerol can be converted to acrolein by dehydration in presence of: 

(a) Cone. H 2 S0 4 (b) KHS0 4 (c) CaCl 2 (d) Anhyd.ZnCl 2 

17. CH 3 CH 2 —OH can be converted to CH 3 CH 2 CN by the following reactions : 

(a) CH 3 CH 2 OH + KCN -^4 (b) CH 3 CH 2 OH + HCN -A* 


TsCl KCN 

(c) CH 3 CH 2 OH->-> 


SOCI, KCN 

(d) CH 3 CH 2 OH- U -> 


18. Which of the following will oxidise to salt of acid by Br 2 + KOH? 

OH 

(b) >—CH—Ctt, 


(a) CH 3 —CH 2 —OH 

»oc 


1 / 


(d) 



ch 2 oh 


H^vH 


I 9 . A 

H.CV O 


TsCl NaBr 

4/f- >B 


OH Pyridine 

(a) A is H >0< H 
H 3 C x x OTs 

(CM is J^K H 0Ts 


h 2 c 



20 . 



Cone. H 2 SC >4 O 3 


0 

OH 


>A —>£? —-> C 
A 


OH 


O 


(a) A 


is Q( 


ch 3 


(b) B is 


CH 3 



(c) C is 

CH 3 o 



21 . 



h®/h 2 o 


4 c 


(b) B is —MgBr 


ch 3 

ch 3 


(d) C is 



ch 3 
ch 2 —c—ch 3 

OH 
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^/ OH 
r 7 Cone- H 2 S0 4 
22. I ] - —±>A + B 

OH 



O H 
\ / 
C 



(c) B is (d) B i 


is 




B 2 H 6 


(d) D is 


OH 


24 


,Me 
OH 


{C H 2 SO 4 LiAlH 4 

INvfe ) A - —*B 

I_ 


Me 




„ . - Cone. HI Mg, ether 

25. O - > A -hs-» B 

1 — r~r\. u®/u.n 


(Excess) 


(a) A is^^. 

C OH 
OH 


co 2 ,h®/h 2 o 
->c- 




C COOH 

COOH 

^•COOH 


(d) D is 


OH 



OH 


'COOH 
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26. 



© 

CHi—C=C 
— L - 


CH 3 I 
—~^B 


H 2 ,Pd-BaS 04 


©C 


(a) A is ( 


O 


CH?—C=C—CH 


3 (b) B is 


CH 2 —C=C—CH 3 


OCH 3 


CH 3n 


^ch th 3 h ,ch 3 

(c) Cis H 3 CO x >C=C< (d) Cis >C=C< 

H H H 3 CO— CW n H 


O. 


HCI NaHC0 3 MnO^ 

27.4---4 


(a) A is 





Cl 


(b) A is \[^j B is 

Na/ether 


28. C 5 H 12 0 
(A) ether 


PCI 5 




*\_/ 


Na/ether 
->C-> 

I ale. KOH 


a 

v 


X 


NaBH, Hg(OAc), BHyTHF 
F <-- < „ „ D - tt->E 


H,0 


h 2 o 2 /oh 


ch 3 



HO 


(d) C 


is 



(a) D isCH 3 —CH = CH 2 (b) E isCH 3 —CH 2 —CH 2 —OH 

(c) FisCH 3 —CH—CH 3 (d) £isCH 3 CH 2 CI 

OH 

29. H 2 C—CH—CH 2 Br ' Mg > A 

2. HCHO 

. 3.Hf0 

(a) A is H 2 C=CH—CH 2 CH 2 OH 

Br 

I 

(b) B is CH 2 — CH—CH 2 — CH 2 — OH 

Br 


Br, 


->B 


KOH 


©C 


ale. KOH 

- 3 


v O' 
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30. 


CH 3 —(CH 2 )r- CH 2 MgBr 


I 


0)A ® 

(ii) HjO® 


B 



31. Compound A is an optically active alcohol. Treatment with oxidising agent 
converts it to a ketone B. In a separate reaction A is treated with PBr 3 , converting 

it into C. C on reaction with Mg is added to B to yield /\/\/ . Identify the 

correct options. OMgBr 

(a) A is 2-butanol (b) A is 1-butanol 

(c) C is 2 -bromobutane (d) C is 1-bromobutane 

32. Alcohols (CjoHjgO) is converted into mixture of alkene B and C on heating with 


cone. H 3 PO 4 . Catalytic hydrogenation of B and C yields the same product. 
Assuming that dehydration of alcohol A proceed without rearrangement. Alkene 
B on ozonolysis form cyclopentanone. Identify the correct options. 
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33. A compound "X ’(C, 4 H 14 0) on mild oxidation yields C, 4 H 12 0 (F). I f ^ ls treated 
with a dehydrating agent, it loses a molecule of H 2 0 and resulting product on 
vigorous oxidation yield two molecule of benzoic acid. Identify the structure of X 
and F. 



(b) A is Ph—CH—CH 2 —Ph 

O 

II 

(c) Fis Ph—C—CH 2 —Ph 


(d) F is Ph—CH 2 —CH 2 



O 


34. Compounds A, B and C are isomeric alcohols with formula C s H ]2 0. A on 
oxidation gives ketone, B gives acid while C is not oxidised, A gives test with I 2 / 
NaOH.The three isomeric alcohols react with HBr with decreasing rates C> A > 
B. Identify A and B. 

OH 


(a) A is 



OH 

Wj (b) A is -K (cMisV^ (djflis^X^ 

CH3 OH X OH 


35. An optically active alcohols (CgH^Ojon oxidation gives B. A on heating gives 
C (C 8 H I4 ) as major product. C on ozonolysis produces D (C 5 H 8 0) and 


CH 3 —C—CH 3 . D on reduction with LiAlH 4 gave 



OH. Identify correct 


O 

answers. 


(a) D is 
(c) A is 



0 

ch 3 


-ch 2 oh 


(b) B is 
(d) Cis 


CH 3 


-COOH 


H 



H 
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36. Compound A (C 7 H 14 ) decolourises Br 2 in CC1 4 and reacts with Hg(OAc) 2 

followed by reduction with NaBH 4 to produce a resolvable compound B. A 
undergoes reductive ozonolysis to give \/'"||/\ as one of the compound. 

Identify A and B. 

(a) A is 


(c) B is 


OH 



37. A 3° optically active alcohol C 9 H 18 0 ‘A’ on dehydration with cone. H 2 S0 4 produces 
B ( C 9 H i6) whic h exists in two stereoisomeric forms. For ozonolysis of B followed by 
work up with Zn-H 2 0 produces CH 3 —C—H and C(C 7 H 12 0). C on treatment 

II H x /CH 3 

O 

with LiAlH 4 produces D (C 7 H| 4 0). D on dehydration produced 
Identify the correct answers. 

CH 3 

_ CH—CH,—CH 2 —OH 

ch 3 



(a) A is 

(b) A is 



rv< 


^ C—ch 2 ch 3 

OH 



38. A (C 5 Hi 2 0) ether, on reaction with PC1 5 form alkyl chloride B and C. B and C 

both on reaction with aqueous KOH form alcohol D and E. Both D and E give 
iodoform test. Identify the correct answers. 


(a) A is CH 3 CH 2 —O—CH 


/ 


ch 3 


\ 


CH, 


(c) C is CH 3 CH 2 CH 2 C1 


(b) C is CH 3 — CH—CH 3 

'I 

C! 

(d) E is CH 3 —CH—CH 3 
OH 
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39. 


OHl/ Cone. H 2 SO 4 



»; Products can be : 


(a) 



(b) 


(c) 


(d) 


40. Among the following gemdiols which are stable with respect to corresponding 
carbonyls: 

QH OH 

(a) CI 3 CC—H ( b ) F 3 C—1—CF 3 


OH 



(d) 


41. Which of the following reactions are correct? 
O OH 


)H 

,OH 

'‘OH 


: (b) 



oc 2 h 5 

o 0 

(d) CHj-C-N -ti^CH 3 CH 2 NH 2 
42. Which of the following alcohols will give same alkene on reaction with cone. 

H 2 S °4 ? x /OH 

/OH 


(a) 



OH ( b ) 



(c) 



s OH 



43 Which of the following reactions would produce same product? 
OH OH 


, _ -s CCU + NaOH 

wro 1 - ■- » 


H% 2 0 


C0 2 + NaOH 

(b)foi—®—* 

cwj H/H 2 0 
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OH 


OH 


. <c) (0 


CHCI 3 + NaOH 
H^H 2 0 


(d) Co. 


HCN + ZnCl 2 
H/H 2 0 


44. Which of the following compounds are oxidised by HI 0 4 ? 

(a) CH 2 OH (b) CH 2 —OH (c) H\ (d) CH 2 —OH 

I ! x c=o I 

9 H2 9 =° I ch 2 —nh 2 

I | CH—OH 2 2 

CH 2 —OH CH 2 —OH | 

CH 2 —OH 

45. Which of the following esterification reactions are unimolecular? 

O 

/ X ^»T ][ ^ H®/H,0 

(a) CH 3 —C—OH + CH 3 OH--—> 

CH 3 o 


■ 14® i\4 n 

(b) CH 3 —c—C—OH+C 2 H 5 OH- 2 ) 


ch 3 

o 


Ph 


1 1 j i_r© m n 

(c) CH 3 —C—OH + Ph —C—OH » 

Ph 

O^. .OH HO. 

(d) .X + 

O^^^OH HO" 


h®/h 2 o 


46. Which of the following reactions involve rearrangement? 
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47. Which of the following pairs can be distinguished by using Lucas reagent? 


(a) 



// \ N 


^CH 2 —OH, CH 3 CH 2 OH (b) 



CH 2 —OH, 



(c) 


OH, /\ 


OH 


(d) ^qH, ^OH 


48. Which of the following compounds are soluble in NaHC0 3 ? 
OH SO 3 H OH 



NO, 0>) 




no 2 ( d ) 


49. Which of the following reactions are correctly interpreted? 


(a) 

(b) 


OH 


TsCl 


KSH 


pyridine 
Hg(OAc ) 2 
^ H 2 0, NaBH 4 
CH 3 CH 3 




SH 


.OH 


O CH 3 


(c) Ph—C—C—Ph AgN ° 3 > CH 3 - 
OH Cl 


-Ph 


(d) 


^ —CH?—OH — - > ^ 




Ph 

:h 3 


COOH 



50. Which of the following reagents can be used for identification of phenol? 
(a) Neutral FeCl 3 (b)NaN0 2 +HCl 

(c)(NH 4 ) 2 [Ce(N0 3 ) 6 ] (d)ZnCl 2 /HCI 


exercise-3 


Passage-1 


Although epoxides do not contain a good leaving group, they contain a strained 
three-membered ring with polar bonds. Nucleophilic attack opens the strained 
three-membered ring, making it favourable process even with the poor leaving group. 

© 

10 <-leaving group 

illlil C'r'f'IIIJI - >tr=^C C IIIIUIIIJ < 

S 4 *) \ Nu N> 

Nu 

This reaction occurs readily with strong nucleophile, and with acids like HZ, 
where Z is nucleophilic atom. 
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Reaction with H 
strong 

nucleophile H 


Reaction with 
HZ 


H 

H 




Nucleophile 
opens the 
3-membered ring 


1. Find out correct product of the reaction : 

QHj 





What would be the major product of reaction? 




(d) 



Find out major product of reaction : 

Ph \ 

^ r —ru.— ph.— i 


C—CF 
HsC (jCHj 


CH 2 —CH 2 —OH 


p h 

(b) \ 


h 3 c 


/ 


OH 

I 

CH—CH—CH 2 


£ 


ch 3 


OH 


Ph \ l 

(c) \:h—ch—ch 2 

Uic/ OCH, 


(d) None of these 
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Passage-2 


1, 2-diols are oxidized to ketones or aldehydes by periodic acid HIO 4 , Periodic 
acid reacts with diol to form a cyclic intermediate. The reaction takes place because 
iodine is in a highly positive oxidation state, so it readily accepts electrons. When the 
intermediate breaks down, the bond between the two carbons bonded to the OH groups 
break. 

ch 3 ch 3 

hio 4 


H,C 


H 3 C—C—CH—CH 3 - 

' Ah 


OH 


h>H 3 C— C-rCH— CH 3 - 


\ 


c=o 


/ 


h 3 c 


o / I o 

HO 


/ 


,ch 3 


+ o = c 


\ 


+ hio 3 


H 



Br 2 , ale. KOH „ 0s0 4 ^ HI() 4 ^ 

->A - > B - C - ->D 


bv 


Identify D. 


(a) 


r'V 0 * 1 




(b) 


OH 



HOH 2 Q^ 



o 


(d) O 0 H 


e=° 

I hio 4 


;:hoh 


? 

CH 2 OH 


o 


Which of the following will not form by above reaction? 

O 

II 

(a) H—C—H (b) CH 3 OH (c) C0 2 (d) H—C—OH 

6 . Which of the following compounds will not react with HIO 4 ? 

£>H .OH 

rr 



(b) 




OH 


(d) 


OH 







OH 


'OH 


r 


(CH 3 ) 3 c 


(ch 3 ) 3 c 
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Passage-3 


Carbon-oxygen double bond are easily reduced by NaBH 4 or Li A1H 4 . The actual 
reducing agent in these reduction is hydride ion (H ). 

O" OH 

^Jl 

,e 


H 


a 

—c— 


H->0 I © 
—C— + OH 


The metal-hydrogen bond in LiAlH 4 is more polar than metal-hydrogen bond in 
NaBH 4 . As a result LiAlH 4 is strong reducing agent than NaBH 4 . Esters, carboxylic 
acids, amides cannot be reduced by NaBH 4 . 

The carbonyl group of amide reduced to methylene group by LiAlH 4 . 

7. Find the correct product of the following reaction : „ 

II /AAV [I LiAlH 4 

H 3 C—C—( ( ) >—C—NH 2 - U 




o 

(a) H 3 C—C 

OH 

(c) 

O 




(d) No reaction 


8 . 



NaBD 4 

H 2 0 


nh 2 


C JT ; Identify X : 


OH H 


(a) 



HO. D 


OH 


(b) 



(c) 



(d) 


O 


/°\ 


9. CH 3 —C—CH 2 —CH—CH 2 L ^q 4 > ; Identify T : 


OH OD 

1 ! 


OH 

1 

1 I 

CH—CH 2 —CH—CH 3 

(b) CH 3 

1 

—c—c 
1 



1 

D 

OD OH 

1 1 


OD 

1 1 

CH—CH 2 —CH—CH 3 

(d) ch 3 

—CH—i 


O 


CH 2 —NH 2 (b) H 3 C—CH—{o) - C—NH 2 

OH 



O 


OD 
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Passage-4 __^______ 

An organic compound (X) on treatment with CHCI 3 and KOH gives ( Y) and (Z) 
both of which in turn gives the same compound (7) when distilled with Zn. 

Oxidation of (7) yields (5) of formula C 7 H 6 0 2 . The sodium salt of (S) with 
sodalime gives (P) which can also be obtained by distilling (X). 

10. The molecular weight of compound (X) is: 

(a) 122 (b) 94 (c) 106 (d) 78 

11. The compound (7) is : 


CHO COOH 



A tertiary alcohol H upon acid catalysed dehydration gives a product I. 
Ozonolysis of / leads to compound J and K. Compound J upon reaction with KOH 
gives benzyl alcohol and a compound L, whereas K on reaction with KOH gives 
only M. 

O 



13. Compound H is formed by the reaction of: 
O 


O 


(a) JJ + PhMgBr 

Ph /X CH 3 

C 

(c) tl .+ PhCH 2 MgBr 

Ph /X H 


(b) Jl + PhCH 2 MgBr 
Ph /X CH 3 

O CH 3 

(d) A + A 

Ph /X H Ph /x MgBr 


14. The structure of compound / is : 


Ph v / 

<a) hX 


CH 3 

Ph 




h 3 c w ch 3 

Ph/^H 
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15. The structures of compound J, K and L respectively are : 

O O O 

if II il 

(a) Ph—C—CH 3 , Ph—CH 2 —C—CH 3 and Ph—CH 2 —C—O e K® 

O O O 

II I' II 

(b) Ph—C—H, Ph—CH 2 —C—H and Ph—C—O e K® 

O O O 

II II . II 

(c) Ph—C—CH 3 , Ph—CH 2 —C—H and CH 3 —C—O e K® 

O O O 

II II II 

(d) Ph—C—H, Ph—C—CH 3 and Ph—C—O e K® 

Passage 6 


Alcohols are converted to tosylates by treatment with p-toluene sulfonyl chloride 
(TsCl) in the presence of pyridine. This overall process converts a poor leaving group 

e e 

(OH) into good one (OTs). A tosylate is a good leaving group because its conjugated 
acid /^-toluene sulfonic acid is strong acid. 

Because alkyl tosylates have good leaving groups, they undergo both 
nucleophilic substitution and 3-elimination. 

O 


CH 3 CH 2 l-OH 


t 

poor leaving 
group 


+ ci—s —a \ 

ii 

o 



. Pyridine 
H 3 -> 


Tosyl chloride 
(TsCl) 


O 




TCI 


JN- 

H 


CH 3 CH 2 —O—S—y—CH 3 + j 

o 

Or 

CH 3 CH 2 j--QTs | T Good leaving group 

© Sa/2 © © 

NaOCH 3 + CH3CH2—OTs * - > CH 3 CH 2 —OCH 3 + NaOTs 


©0 

KOH + H-^CH 
(Alcoholic) 


-^-CHr^-CH 2 -^-OTs ^ ■ El > H 2 C=CH 2 + KOTs 


16. Find the major product of following reaction : 


H 3 C 

H< 


O 


^C—OH + C1 

ch 3 ch 2 


©© 


mL/~Vc 


II \=/ 


o 
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(a) 




H 


^4 


CH 3 CH 2 


/ 


C —CN 


(b) CH 3 —CH=C^ 


H 

CH 3 


XH3 


(0) 


NC—C 




H 


(d) 


H 3 C, 


V 


\ 

^C—CH 2 CH 3 


NC 


ch 2 ch 3 

17. What would be the major product of following reactions? 

@ 0 

Pyridine CF^Cf^ONa 




18. Identify the final product of following sequence of reactions : 



Acid catalysed conversion of 1 , 2 -diol or vicinal diol, into carbonyl compound 
known as pinacol-pinacolone rearrangement. 
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Generally more electron donating group migrate during mechanism, migration of 
—H is faster because of its smaller size. 



19. What would be the major product of reaction? 



In this sequence of reaction final product is : 



21. Which of the following is not correct about this rearrangement? 

(a) Migratory order for substituent in phenyl is > OHO 



Cl 


(b) The carbocation is stabilised by 1,2-shift 

(c) Migratory aptitude for substituent is in R — >H—>C 6 H 5 

(d) Product of reaction is carbonyl compound. 

Passage 8 _ 


Compound (A) Ci 0 H 2 2 O 2 is insoluble in aq. NaOH but not in NaHC0 3 . 

n 

Treatment of (A) with DMSO (CH 3 — S—CH 3 ) in alkali give (B) C n H 14 0 2 . 
Treatment of (A) with strong alkali alone give an isomeric compound (Q.When (A) is 
refluxed with HI, CH 3 I is obtained, compound (B) is insoluble in alkali and 
decolourises B^/CCl^ (B) on treating with strong base gives (D), an isomer of ( B ). 
Ozonolysis (C) of gives (ii)X 8 H 8 0 3 and isomer of vanilline. Ozonolysis of (D) gives 
(F) C 9 H l0 O 3 , which is identical with product of methylation of vanilline 
(4-hydroxy-3-methoxy benzaldebyde). 

22* Structure of compound (A) is : 

h 3 co"^ 
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23. Compound ( B ) is : 



OCH 3 




OCH 3 


(d) lQ 

H 3 CCt 

o—ch 2 —ch=ch 2 


24. Compound (E) and (F) are respectively : 





(d) None of these 


EXERCISE-4 


MATRIX MATCH TYPE 


Column (I) 



(b) CH 3 CH 2 OH 


(c) CH 3 —CH—OH 

I 

Ph 


Column (II) 

P. White turbidity with HCI/ZnCl 2 

Q. Violet colour with FeCl 3 

R. Colour change of Na 2 Cr 2 0 7 ,H® 




338 


GRB Advanced Problems in Organic Chemistry for JEE 


CH, 

I 

(d) CH 3 — C—OH 

ch 3 

o 


S. I 2 /O e H, gives bright 
yellow ppt. 


© 

OH 


2. (a) CH 3 —CH 2 —C—O—CH—CH 2 CH 3 -> P. Involve carbocation 

I formation 

CH 3 

'0 


I! h w /h 2 o 

(b) CH 3 —C—O— C H— Ph-> 

CH, 

CH 3 

I Cone. HI 

(C) CH 3 CH 2 — O— C— CH 3 -> 


Q. Acyl cleavage 


R. Racemic mixture 


CH, 


D 


(d) CH 



\\ // 


-CH 





HI 

N0 2 -* S. Product gives 

haloform test 


3. (a) Fries rearrangement 

(b) Claisen rearrangement 

(c) Bayer-Villiger’s rearrangement 

(d) Pinacole-Pinacolone 


rearrangement 




(0 L ^—* 


P. Acid catalysed 
rearrangement 

Q. Concerned with ester 

R . Involve electrophilic substitution 
5. Intramolecular rearrangement 


P. Hofmann product 


Q. Saytzeff product 


R. Rearrangement 
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CH 3 OH 

I I 

(d) Ph—C—CH—CH 2 —CH 3 


Cone. H 2 S0 4 


\S. 


H 


5. (a) Oxidation of 1 ° alcohol in aldehyde 


(b) 



HC1. Cr0 3 


'N 


P. 

Q- 



R. 


(d) Oxidation of alkyne into acid S. 

6. (a) Identification of 1°, 2° and 3° P. 

Alcohol 

(b) Identification of 1°, 2° and 3° Nitroalkane Q. 

(c) Formation of alcohol by anti-Markownikoff’s R. 
addition 

(d) Formation of alcohol by Markownikoff’s S. 


addition T. 

7. (a) Phenol + Neutral FeCl 3 P. 

(b) Phenol + Br 2 (aq.) Q. 

(c) Phenol + NaHC0 3 R. 

(d) Picric acid + NaHC0 3 S. 

O Ph 

II I H®/H 2 0 

8 . (a) CH 3 —-C—O— C —Ph- P. 


Ph 


CHi O 


' 11 h®/h 2 o 

(b) CH 3 — C —C—O—Ph - 

€H 3 

ch 3 


(c) ch 3 — o— c—ch 3 
ch 3 


h®/h 2 o 


HI 


(d) CH 3 —O—CH—CH 3 -> 

CH 3 


R. 


S. 


Bimolecular elimination 

© 

KMn0 4 , A,OH 
Collin’s reagent 

Jone’s reagent 
pcc 

Oxymercuration 
demercuration react 
Cu/300°C, A 
Victor Meyer test 

Hydroboration oxidation 
Lucas test 
No reaction 
Violet colour 
White ppt. 

C0 2 gas is evolved 

Unimolecular 


Bimolecular 


Alkyl oxygen bond 
cleavage 

Acyl oxygen bond 
cleavage 
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| EXERCISE-5 

INTEGER ANSWER TYPE PROBLEMS | 

i 


1. How many compounds A through G are enol tautomers of 2-butanone. 



(E) (F) (G) 

2. Consider the pairs of ethers A through F show below. To the right of each pairs is a 
description of reaction conditions to be applied to each. One compound of the pair 
will react more rapidly than the other. Find out number of reactions in which first 
ether more rapidly cleaved than second. 

Ether pairs Conditions 


(A) 



-ch 3 


h 3 c. 


(B) 


h 3 c 



O—C(CH 3 ) 3 and y 



(D) 

(E) 


CHjO-^^-. HO. 

and 

'OH 

.CH(CH 3 ) 2 and 




O T)CH 3 

^.CH(CH 3 ) 2 
O 


Treated with HBr in 
CH 3 —CN, 40°C 


Treated with H 2 S0 4 
in CH 3 CN, 40°C 


Treated with H 2 S0 4 
in CH 3 CN, 40°C 


Treated with 5% 
aqueous H 2 S0 4 , 25°C 


Treated with 5% 
aqueous H 2 S0 4 , 25°C 



Treated with H®/H 2 0 


(CH 2 ) 3 —0—CH 3 
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3. Find out number of moles of HI0 4 that will react with following compound. 

CHO 

I 

CHOH 


CHOH 


CHOH 

I 

CHOH 

I 

ch 2 oh 


4. 


How many moles of ‘HI’ will react with 



CH 2 —OH 

A = 0 

CH—OH 5 H[ 0 . 

5. | —-HCHO+‘X’HCOOH + C0 2 , find out the value of ‘X’. 

CH—OH 

in—OH 

<!:h 2 —oh 

6 . R —CH 2 —OH — >R— CH 2 —Cl 

/ 

Find out number of reagents that can be used for above conversion, from following. 
HC1, ZnCl 2 , PC1 3 , PC1 5 , POCI 3 , SOCl 2 , NaCl, TsCl 

7. Identify numbers of alcohol those will show rearrangement during dehydration 
with concentrate H 2 S 04 . 
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8. Find out number of reagents that converts 1° alcohol to aldehyde. 

KMn0 4 |H®|A , K 2 Cr 2 0 7 |Dil. H 2 S0 4 , Ceric ammonium nitrate 

(A) (B) (C) 

rv„ 

\=/ 


H 3 C— S—CH 3 (DMSO) , 
(D) 


(E) 


\ 

I 

h 


Cr 2 Q 2 2 , 


PSA Cr0 3 


(F) 


9. Find out number of alcohols that can give positive iodoform test. 

OH OH OH 

CH— CH 3 


OH 

(a) 


CH 3 —CH 2 —OH 





(e) 


(b) (c) 

^ \—CH 2 —OH 

(0 


(d) 


OH 



(g) 



10. How many moles of HI reacts with glycerol to give 2-iodopropane. 
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ANSWERS J/ M ■■ 


Exercise-1 : Only One Correct Answer 


level-1 










-i 

1. (d) 

2. (d) 

3. (a) 

4. (a,b) 

5. (b) 

6. (c) 7, (b) 

8. 

(a) 

9. (b) 

10. (d)| 

11. (d) 

12. (b) 

13. (d) 

14. (c). 

15- (b) 

16. (c) 17. (d) 

18. 

(a) 

19. (a) 

20. <c) 

21. (a) 

22. (a) 

23. (c) 

24. (b) 

25. (a.b.c) 26. (b) 27. (c) 

28. 

(c) 

29. (b) 

30. (c); 

31. (b) 

32. (b) 

33, (d) 

34. (c) 

33. (b) 

36. (b) 37. (b) 

38. 

(a) 

39, (b) 

46. (b); 

41. (b) 

42. (a) 

43. (c) 

44* (b) 

45. (c) 

46. (d) 47. (c) 

48, 

(b) 

49, (b) 

50. (d). 

Level-2 









A 


1. (b) 

2. (a) 

3. (b) 

4. (c) 

5. (c) 

6. <c) 

7. (a) 

8. 

(c) 

9. (dj 

io. (dj 

11. (c) 

12. <d) 

13. (c) 

14. (c) 

15. (a) 

16. (a) 

17. (c) 

18. 

(c) 

19. (b) 

20. (c) 

21. (d) 

22. (b) 

23. <c) 

24. (a) 

25. (a) 

26. (b) 

27. (c) 

28. 

(d) 

29. (c) 

30, (c) 

31. (c) 

32. (a) 

33. (b) 

34. (b) 

35. (a) 

36. <c) 

37. (b) 

38. 

(a) 

39. (b) 

40. (a) 

41. (b) 

42. (c) 

43. (b) 

44. <b) 

45. (a) 

46. (c) 

47. (a) 

48. 

(b) 

49. (c) 

50. (b) 

51. (c) 

92. (a) 

53. (d) 

54. (c) 

55. (a) 

56. (a) 

57-. (d) 

58. 

(b) 

59. (d) 

6Q. (c) 

61.. (d) 

62. (d) 

63. (c) 

64. (d) 

65* (d) 

66. (c) 

67. (b) 

68. 

(d) 

69. (c) 

70. (a) 

71. (a) 

72. (b) 

73. (b) 

74. (b) 

7-5. (c) 

76. (a) 

77. (d) 

7$. 

(a) 

79. (a) 

80. (b) 

81. (d) 

82. (c) 

83. (a) 

84. (b) 

85. (b) 

86. (c) 

87. (a) 

88. 

(c) 

89, (b) 

90. (c) 

91. (c) 

92. <c) 

93. (b) 

94. (b) 

95. (c) 

86. (a) 

97. (d) 

98, 

(b) 

99. (a) 

100. (a)? 

101. (a) 

102. (c) 

103. (c) 

104. (c) 

105. (d) 106. <b) 

107. (a) 

10ft. 

(c) 

109, (a) 

110, (a)i 

111. (d) 

112. (b) 

113. (c) 

114. (a) 

115. (b) 116. (b) 

117, (c) 

118, 

(c) 

119. (b) 

120. (b) 

121. (a) 

122. (c) 

123. (b) 

124. (c) 

125. (d) 126. (a) 

127. (b) 

128, 

(c) 

129, (b) 

130, (c) 

131. (a) 

132. (b) 











Exercise-2 : More Than One Correct Answers 


1. 

(a, c) 

2. 

(b, c, d) 

3. 

(b t c, d) 

4. 

(a. c) 

5, 

(a. b, d) 

6. 

• (c‘d) 

7. 

(a. b. c) 

8. 

(a f c, d) 

9, 

(a, b, d) 

10. 

(b. d) 

n. 

<a. d) 

12. 

(a. c) 

13. 

(a, c) 

14, 

(a, b, c) 

15. 

(b. c. d) 

16* 

(a, b) 

17. 

(c, d) 

18, 

{a. b) 

19. 

(a, b) 

20. 

(a. b t c) 

21. 

(a, b, c) 

22. 

(b, c) 

23. 

<c. d) 

24. 

(a. c) 

K5. (a. b. c. d) 26. 

(a. b, c> 

27* 

{a. c, d) 

28. 

(a. b, c, d) 29. 

(a. b. d) 

30. (a, b. c. d> 

?i. 

(a. c) 

32. 

(a, b,d) 

33. 

<b. c) 

34. 

(a. c) 

3$. 

(a, b, c, d) 36. 

(a, c) 

*7. 

(b, d) 

38. 

(a. b, d) 

39. 

(a.b) 

40. {a. b, c. d) 41. 

(a, c. d) 

42. 

(a, b, c) ' 


(a,b) 

44. 

(b, c, d) 

45. 

(b. c) 

46. 

<b, c. d) 

47. 

(a. b, c) 

48. 

(a, b, d) 

49. 

(a, c, d) 

50. 

(a,b, c) 










Exercise-3 : Linked Comprehension Type 


1. (b) 

2. (c) 

3. (a) 

4. (d) 

5. (b) 

6. <c) 

7. ( c) 

8. (b) 

9, (d) 

10. <b)| 

11. (c) 
21. (c) 

12, (b) 
22. (c) 

13. (b) 

23. <b) 

14. (a) 

24. (a) 

15. <d) 

16. (c) 

17. (a) 

Ifi. (b) 

19. (c) 

20. (d) ; 
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Exercise-4 : Matrix Match Type 


_ 1. (a)-4 0; 

(b )r-*R.S\ 

(c)-*P,ft,S; 

(d)-> P 

2. <a)->0.S; . 

(b)-> P.R.S : 

{c)-»P,S; 

(d)-*P,ft 

3. (a)-> P, O.P.S: 

(b )->P.S 

(c)->P,0.S; 

<d)->P,S 

4. <a)-> P. S; 

(b )-*0.R; 

(c)-»P.S; 

(d)-» 0,ft 

5. (a)-» O.R. S: 

(b) -»$; 

(c) -»0; 

(d)-» P 

6. (a)->0.R,T-, 

(b) -»ft; 

(c) —» S; 

(d)-» P 

7. (a) ~*0 : 

(b)-» ft; 

(c)->P; 

(d)->S 

8. (a )->P,R-, 

(b) -»P, S; 

(c)-* P,ft; 

(d)-»0,P 


Exercise-5 : Integer Answer Type Problems 

1 (3, A B F) 2. (3 BCF) 3^(5) 4. (6) 5?(3) 6 (5) 7 (6) 8 (4) 

9.(4) 10.(5) 


□□□ 





1 . Which of the following reagents may be used to accomplish the conversion ? 
C 6 H 5 CH=CH—CH 2 OH-> C 6 H 5 CH=CHCHO 


(a) [(CH 3 ) 3 CO ]3 AJ, 


N—HCICrOJ 


(c) Mn0 2 ( d ) AH of these 

2. The major product obtained from photochemical chlorination of ethylbenzene 
(in excess) is hydrolyzed with aqueous KOH and the product is then oxidized 
with PCC. The final product formed is : 

(a) PhCH 2 CHO (b) PhCOCH 3 (c) PhCHO (d) PhCOOH 

3. A compound (A), C 4 H 8 Cl 2 , on hydrolysis gives a product ( B ) which forms a 
2, 4 -DNP derivative, but does not reduce Tollen’s reagent. The compound (A )has 
the structure : 

(a) CH 3 CH 2 CHC1CH 2 C1 (b) CH 3 CH 2 CCI 2 CH 3 

(c) CH 3 CH 2 CH 2 CHCI 2 (d) CH 3 CHC1CHC1CH 3 

4 . Which of the following compounds does not react with NaHS0 3 ? 

(a) C 5 H 5 CHO (b) C 6 H 5 COCH 3 (d)CH 3 COCH 3 (d) C 2 H s COC 2 H 5 ! 

5 . Which of the following will not undergo aldol condensation ? 

(a) Acetaldehyde (b) Propionaldehyde 

(d) Trideuterio acetaldehyde (d) Benzaldehyde 

1 6 . In the Cannizzaro reaction, which is the slowest step ? 


2 PhCHO » PhCH 2 OH + PhCOO 

(a) The attack of OH - at the carboxyl group I 

(b) The transfer of hydride to the carbonyl group 

(c) The abstraction of proton from the carboxylic acid 

(d) The deprotonation of PhCH 2 OH 

7. A cyanohydrin of a compound (X ) on hydrolysis gives ana - hydroxy acid which 
shows optical activity after resolution. The compound (A*) is : 

(a) acetone (b) formaldehyde 

(c) diethyl ketone (d) acetaldehyde 
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8. Acetaldehyde on treatment with a few drops of concentrated H2SO4 gives : 

! (a) CH 3 CHOHCH 2 CHO 

! (c)CH 3 -Y y> —CH 3 

O 

I 

ch 3 

9 . Phenylglyoxal, C5H5COCHO, on Heating with concentrated NaOH gives : 

(a) C 6 H 5 COONaandCH 3 OH (b) C 6 H 5 CH 2 OH and HCOONa 

(c) C 6 H 5 CHOHCOONa (d) C 6 H 5 COONa and HCOONa 

10. The most appropriate reagent for the conversion of 2 -pcntanone into butanoic 
acid is: 

I 

, (a) chromic acid (b) acidified KMn 0 4 

j (c) alkaline KMn 0 4 (d) sodium hypochlorite 

111. 2 -Methylcyclohexanone is allowed to react with metachloroperoxobcnzoic acid. 
The major product formed in the reaction is : 


(b) CH 3 CH=CHCHO 
H 3 c O CH, 

(d) U 



12. Consider the following sequence of reactions. 


CH 3 COCH 3 


Ba(OH) 2 

Heat 


* A 


H.SOa 


Heat 


->B 


NaBH 4 


->c 


13 . 


14. 


I 

I • 


The final product (C) is : 

(a) (CH 3 ) 2 C(OH)CH2COCH 3 (b) (CH 3 ) 2 C—CHCOCH 3 

(c) (CH 3 ) 2 CHCH 2 CHOHCH 3 (d) (CH 3 ) 2 C=CHCHOHCH 3 

Among the following compounds, the one which can undergo both aldol 
condensation and Cannizzaro reaction is : 

(a) (CH 3 ) 2 CHCHO (b) HCHO 

(c) C 6 H s CHO (d) CH3CHO 

Consider the following sequence of reactions. 


I. CjH.MgBr H 2 S0 4 - Heat ]. O, 

Ketone A > C-- 


2. H 2 0 


-h 2 o 



2. Zn, H 2 0 


j The ketone (A) is : 
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15. The reaction ofC6H 5 CH=CHCHO with NaBH 4 gives : 

(a) C 6 H 5 CH 2 CH 2 CH 2 OH (b) C 6 H 5 CH=CHCH 2 OH 

(c) C 6 H 5 CH 2 CH 2 CHO (d) C 6 H 5 CH 2 CHOHCH 3 


16. 



„ d 2 o,h 2 so 4 „ 

C=CH HgS o 4 > p 


CH 3 

The principal organic product P is : 


(a) 



coch 2 d 


(c) J^>-cd 2 —cho 


(b) 



(d) 


Me 


17. Which one of the following is mixed ketone ? 
O 



COCHD 2 


CHD—CHO 


O 


(a) CH 3 — C—CH 3 


(b) CH 3 —CH 2 —C—CH 3 


O 

II 

(c) C 6 H 5 — C—CH 3 


o 

II 

(d) ch 3 —c 6 h 4 — c—c 6 h 5 


18. Which one of the following alcohols cannot be oxidized by K 2 Cr0 4 ? 

(a) Ethanol (b) Tert butyl alcohol 

(c) Isopropyl alcohol (d) Allyl alcohol 

19. In the given reaction 


CHi 


OH 

I 

-CH- 


OH 

I 

-c— ch 3 

I 

CH, 


HIO. 


*(><) + (*) 


(A) and (5) respectively be : 

(a) CH 3 CHO and CH 3 CHO (b) CH 3 COCH 3 andCH 3 CHO 

(c) CH 3 COCH 3 and CH 3 COCH 3 (d) CH 3 COOH and CH 3 COCH 3 

20. Acetophenone can be obtained by the distillation of: 

(a) (C 6 H 5 COO) 2 Ca 

(b) (CH 3 COO) 2 Ca 

(c) (C 6 H 5 COO) 2 Caand(CH 3 COO) 2 Ca 

(d) (C 6 H 5 COO) 2 Caand(HCOO) 2 Ca 
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21. Arrange these compounds in decreasing order of reactivity for the nucleophilic 
addition reaction. 

(I) Acid chloride (II) Aldehyde (III) Ketone (IV) Ester 

(a) I > II > III > IV (b) IV > III > II > I 

(c) III > II > I > IV (d) I > IV > II > III 

22 . Two isomeric ketones, 3-pentanone and 2-pentanone can be distinguished by : 

(a) ^/NaOHonly (b) NaS0 3 Honly 

(c) NaCN/HCl (d) Both (a) and (b) 

23. In the reaction sequence 


C 6 H 5 — C — ch 3 
O 


NH,OH/H® PCI, 

- - >[X] -—»[T], [Y] will be: 


0 

II 

(a) C 6 H 5 —C — NHCH 3 
O 

II 

(c) C 6 H s — CH 2 — C — nh 2 


o 

II 

(b) CH 3 — C —Nil—C 6 H 5 


(d) Mixture of (a) and (b) 


24. Schiff’s base is prepared from : 

(a) carbonyl compound and primary amine 

(b) carbonyl compound and secondary amine 

(c) carbonyl compound and tertiary amine 

(d) all of the above 

25. Schiff’s reagent is used for the differentiation between : 

(a) HCHO andCH 3 CHO 

(b) CH 3 COCH 3 andCH 3 CHO 

O 0 

li II 

(c) C 6 H 5 — CH 2 — c— CH 3 and C 6 H 5 — C— CH 2 — CH 3 

(d) HCHO and C 6 H 5 CHO 

26. Fehling solution gives red precipitate with : 

(a) aromatic aldehyde (b) saturated aliphatic aldehyde 

(c) unsaturated aliphatic aldehyde (d) both (b) and (c) 

27. Silver mirror test with Tollen’s reagent is given by : 

(a) C 6 H 5 CHO (b) CH 2 — CH — CHO 

(c) C 6 H 5 — CH=CH — CHO (d) all of these 

28. Acetone can be converted into pinacol by : 

(a) Mg/Hg/H 2 0 (b) Zn/Hg/HCl 

(c) Na/Hg/H 2 S 0 4 (d) all of these 


29. Compound 'v 

\r 

with ethanol is : 


OCH 2 CH 3 

l 

CHOH 


, formed by the reaction of furfural 
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(a) analdol 
(c) aketal 

30. Perkin reaction is catalysed by : 

(a) NaOH (b) HC1 (c) NH 4 C1 

31. Product of Perkin reaction is : 

(a) a, P - unsaturated aldehyde 

(b) P - cyclohexyl, a, p - unsaturated aldehyde 

(c) p - Aryl - a, P - unsaturated acid 

(d) all of the above 

32. In the given reaction 


(d) Pyridine 


C 6 H 5 CHO+* 


0)Zn ^ 
(ii) HOH/NH 4 CI 


OH 

C 6 H 5 — CH—CH 2 —COOC 2 H 5 ,[A]will be: 


(a) CH 3 — COOC 2 H 5 
(c) Br—CH 2 —COOC 2 H 5 


(b) CH 3 — CH 2 —COOC 2 H 5 
Br 

(d) \h— cooc 2 h 5 

bS 


33. Cannizzaro reaction is example of: 

(a) redox reaction (b) disproportionation 

(c) both (A) and (B) . (d) only oxidation 

34. Cross Cannizzaro reaction is an example of: 

(a) redox reaction (b) disproportionation 

(c) both (a) and (b) (d) oxidation 

35. Which will give silver mirror test with Tollen’s reagent? 

(a) C 6 H 5 CHO (b) CH 3 —CHO 

(c) HCOOH (d) All of these 

36. Acetaldehyde cannot give : 

(a) Iodoform test (b) Lucas test 

(c) Benedict test (d) Tollen’s test 

37. The reaction in which NaCN/C 2 H 50 H/HOHis used is : 

(a) Perkin reaction (b) Benzoin condensation 

(c) Reimer-Tiemann reaction (d) Rosenmunds reduction 

38. Which one of the following reactions is used for the conversion of ketone into 
hydrocarbons ? 

(a) Aldol condensation (b) Wolf Kishner reduction 

(c) Reime r -Tiemann reaction (d) Perkin reaction 

39. Schiff’s nagent gives pink colour with : 

(a) acetaldehyde (b) acetone 

(c) acetic acid (d) methyl acetate 
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40. Consider the structure of given alcohol. This alcohol can be prepared from : 

OH 

I 

c 6 h 5 -c-ch 3 

c 2 h 5 

o 

il 

(a) C 6 H 5 —C— CH 3 andC 2 H 5 MgBr 

O 

II 

(b) CH 3 — CH 2 —C— CH 3 andC 6 H 5 MgBr 

O 

II 

(c) C 6 H 5 — C— C 2 H 5 andCH 3 MgBr 

(d) all of the above 

41. In the given reaction, [X] will be: 


C 6 H 5 —C—H 

II 

O 


nh,oh/h® 

-- >IX] 


(a) only syn oxime (b) only anti oxime 

(c) mixture of syn and anti oxime (d) secondary amide 

42. In the reaction sequence, [X ] is which keton ? 


m- 


KMnCySH/A 


ch 3 

I 

-» HOOC—(CH 2 ) 3 — CH— COOH 



43. In the given reaction, [X ] will be : 




ScOt 




0 
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44. What is the given reaction known as ? 

O O 

II qh 5 co 3 h • II 

ch 3 —c—ch 3 ——- * ch 3 —c—o—ch 3 

(a) Bayer-villiger oxidation (b) oppenaur oxidation 

(c) Periodate oxidation (d) Peroxide oxidation 

45. In the given reaction, (X) and (7) will respectively be : 

OH 

X + Y N f H > CH, — CH— CH CHO 


(a) CH 3 —CH 2 —CHOandCH 3 —CH 2 - 

(b) CH 3 —CHOandCH 3 — CH 2 — CHO 

(c) CH 3 — CHO and CH 3 — CHO 

CH 3 

I 

(d) CH 3 — CHO and CH 3 —C—CHO 


46. Which of the following compounds are in their most stable tautomeric forms ? 
OH O 
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47. Which of the following compounds have higher enolic content than keto content ? 


O 



48. In which of the following pairs, the first one will have a higher enol content than 
• the second one ? 


(a) 

(b) 


(c) 


COOEt 

ch/ 

COOEt 

COOEt 


CH : 


\ 

O 

II 

C 


COOEt 
O 

II 
c 


ch 3 ^ch^ch 


o 

II 

and C 

/ \ 

ch 3 ch 3 

o o 
II II 

and C C 

CH 3 ch 2 och 3 
O O 

II II 

and C C 

5 CH 3 ch 2 och 3 


II II II II 

(d) C C and C C 

CH 3 CH 2 CH 3 Ph C ; H^ Ph 


49. Tautomer of the following compound is : 



v 
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51. Which of the following is an example of aldol condensation ? 

(a) 2 CH 3 CHO dil NaQH ) CH 3 CHOHCH 2 CHO 

(b) HCHO dil Na0 - -» CH3OH 

(c) C 6 H 5 CHO + HCHO dilNaOH > C 6 H 5 CH 2 OH 

(d) 2CH3COCH3 Conc Na0 --^ CH3C(OH)(CH 3 )CH 2 COCH 3 

52. Which of the following would undergo aldol condensation ? 

“ ch 3 

i 

(a) CCI3CHO (b) H 3 C—C —CHO 

CH 3 


(c) CH 3 CH 2 CHO 


(d) HCHO 
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m LEVEL-2 Ml 


1. Mark out the correct order of dipole moment for the following compounds : 

OOO 

. II II II 

H—C—H H 3 C—C—H H 3 C— C—CH 3 

I II III 

(a) I> II> III (b) II> III> I (c) III> II> I (d) III> I> II 

2. Arrange the following compounds in decreasing order of nucleophilic addition 
reaction: 


H—C—H H 3 C—C—H H-jC—C—CH i 


(a) II > IV > III > I (b) I > II > III > IV 

(c) IV > III > II > I (d) II > III > IV > I 

3. Arrange the following compounds in decreasing order of nucleophilic addition 
reaction: 

O O O O 

II II II II 

ch 3 — c—ch 3 ch 3 — C—Cl ch 3 — c —nh 2 ch 3 — c—oh 

I II III IV 

o o 

II II 

ch 3 —c—o—c—ch 3 

V 

(a) II > V > I > IV > III (b) III > IV > I > V > II 

(c) ii > i > v > hi > iv (d) iv > m > v > i > ii 

4. In the given reaction sequence 

H,N—OH P,0, 

C 6 H 5 CHO -±—-> A - B 

H®,A 

A and B respectively are : 

(a) C 6 H 5 —CH=N—OH, C 6 H 5 CN 

O 


(b) C 6 H 5 —CH=N—OH, C 6 H 5 C—NH 2 

(c) C 6 H 5 — CH=N— OH,C 6 H 5 CHO 
“(d) C 6 H 5 —CH= N—OH, C 6 H 5 —COOH 

5. Consider the following reaction 


The above reaction is an example of: 
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(a) intermolecular hemiacetal formation 

(b) intramolecular hemiacetal formation 

(c) intermolecular acetal formation 

(d) intramolecular acetal formation 

6. In the given reaction 


1 HCHO/H® 



7. Secondary amine react with carbonyl compound to give : 

(a) Imine (b) SchifTsbase (c) Hydrazone (d) Enamine 

8. In the given reaction 



A and B will respectively be : 



9. Arrange the compounds in order of decreasing reactivity for nucleophilic addition 
reaction : 

o o o o 

I! II II II 


CH i —C—CHt —Cl Cl—CH 2 —C—H H—C—H H 3 C—C—CH 3 
I II 1,1 IV 

(a) I > IV > II > III (b) I > II > III > IV 

(c) II > III > I > IV (d) II > I > III > IV 
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, , HO, A A 

(c) V^/\ C _ H and 


O 



OH(d) All of these 


11. Which carbonyl group of the given compound is most reactive for nucleophilic 
addition reaction? 



(a) 1 

(c) 3 (d) All have equal reactivity 

12. Which carbonyl compound has maximum dipole moment? 

O O O O 


(a) 



(b) 



(c) 



(d) 



13. In the given reaction the main product will be : 

CH 3 MgBr 


'Br 



O 


nh 4 ci/h 2 o 


f(X) 



o 


(a) 

(c) 


14. In the given reaction the main product will be : 

CH 3 MgBr/Cu 2 I 2 





O 


h 2 o/h s 


-> (Y) 




15. Arrange the stability of given gemdiols in decreasing order : 

r^ OH r-< 0H ^ - oh 




OH 


OH 



OH 


II 


III 
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(a) III>II>I (b) I>II>III (c) III > I > II (d) II > III > I 
16. Which one of the following compounds would form most stable hydrate? 
O O 

ll 

(a) C1 3 C—C—H (b) 

O 

II 

(c) FjC—C—CF 3 (d) 

O 


H 3 C—C—H 
H—C—H 


17. Which of the following structures contains a hemiacetal groug?^ 


.0. 'OH 


H 3 C n 


yuy' ,v “‘ 3 

“ u 


-a 

OH 

I /OCH 3 

(c) H 3 C—C—CH 3 (d) C 6 H 5 —CH< 

I och 3 

och 3 

18. Which of the following compounds would give positive Fehling’s solution test? 
O 


(a) C 6 H 5 —C—CH 3 


"■“vov 001 ’ 

(c) u 



19. Which of the following carbonyl compounds when treated with dilute acid forms 

a stable cation? 

O 


(a) H 3 C—C—CH 3 
O 


(b) I 



O 



O 


(c)|L 

20. In the given reaction 


P will be: 

(a) 0 -° h 



// 



(c) 



// 


(b) 


(d) 



ch 2 oh 
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(d) H—C—H 


NaC=C—CH 3 v H, 2 Pd—BaS0 4 ^ 

m ^ t _ •^ ^ y 


h/h 2 o 

Identify structure of 7 : 


Isoquinoline 


c -c<. 


C=C— CII 3 


CH—CH, 


c=c< 


(X)is: 

HO, CN 


31. In the given reaction 


(X) will be: 


(a) B VnX 


OMgBr 


1. CH 3 MgBr 


6 2.H3O 


(d) S 


PCC CH 3 NH 2 H 2 /Pd—C 


P will be : 
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O 

(c) A + MeiNH-* An 

o o 

«D2 AX 


< 


48. Consider the following sequence of reaction 



1 . Cold KM 11 O 4 NaOH 

A -> B 


—/ 2. HIO 4 


The product B is : 
O 

o 


o 


(b) 



(c) 


O 

A 


(d) 


49. Consider the following sequence of reaction 



1.0 3 NaOH 

-*A - —>B 


2. Zn, H 2 0 


Product A and B respectively : 
OH O 


O 




O 



and 


and 


O 


50. 



O 


e OH,A 



CH—C 6 H 5 


1. LiAIH 4) 
2. H®A 


B 


Reactant (A) and product (5) are respectively : 
OH 

J.C H - p h 


(a) Ph—CH 3 and 

(b) Ph—CH 3 and 


u 



CH—Ph 
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(c) KMn0 4 and 


H V° 


H</x) 


(d) KMn0 4 and 


v° 




54. How many products will obtain in the following reaction? 

O 


Ph—CHO+ +C— H 


NaOH. 


(a) 2 (b) 3 (c) 4 

55. Find out no. of products produced in following reaction : 

O O 


(d) 1 



(a) 1 
CHO 


(b) 4 


II II KOH 

C—H + H—C—H-» 


(c) 3 


(d) 2 


56. 2 


NaOH 


■> P+Q 


COOH 
P and Q are respectively : 

CH 2 —OH COO e Na® 

(a) I and I 

COO e Na® COO e Na® 

COO e Na® 

(c) I both 

COO e Na® 

O 


ch 2 oh 


ch 2 oh 


(b) i and | 

COO e Na® COO e Na® 

ch 2 oh 

(d) i both 

COO e Na® 



57.| ] +Ph 3 P=CH 2 - >A 

A is: 


CH 2 


(a) 



CH 3 


CHi 


(b) 



(c) 



CH-—CH 


(d) 



3 . 


o 


II ^ e ® 

11 ® BuLi 

58. H 3 C—C—CH 2 —CH 2 —CH 2 —CH 2 —PPh 3 -> ( X ) ; Major product 


(2T)is: 
CH 2 


(a) 


CH 3 



(b) 



CH 3 


(c) 



(d) 
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63. Find the product of following reaction 

O e 

II c 2 h 5 o 

2CH 3 CH 2 —C—OC 2 H 5 -» (X) 

H®0 

*X' will be: 

O O 

II II 

(a) CH 3 —CH 2 —C—CH— C—OC 2 H 5 

ch 3 

O O 

II II 

(b) ch 3 —ch 2 — c —ch 2 —ch 2 —c—OC 2 H 5 

o 

II 

(c) 2CH 3 CH 2 —C—OH 

O 


64. 


(d) CH 3 — CH—C—OC 2 H 5 
CH 2 —C—OCjH^ 

II 

o 

o 

ch 2 —c—OC 2 H 5 C2 ^°) (20 
H30 



© 

H 3 o 


>Y+Z 
\ A 




Find final product *A’ : 

O O 

II II 

(a) Ph—CH 2 —C—CH—C—OC 2 H 5 

Ph 

O 

.. II 

(b) Ph—CH 2 — C—CH 2 — Ph 

O O 

II II 

(c) Ph—C—CH 2 —CH 2 —C—OH 

O 0 

II II 

(d) Ph—CH 2 — C—CH 2 — C—OH , 



Ph 
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C—OCH 3 

II 

O 


Find correct structure of ‘X’: 



(a) Aldol condensation (b) Cannizzaro condensation 

(c) Crossed Claisen condensation (d) Tischenko reaction 
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II 

H—C> 


O 

\ C 2 H 5 O e II H®/H 2 0 

68. CH 2 — 2 -^> A + H 2 C=CH—C—H-— 

H— 

II 

O 

Identify structure of final product B : 

O ' 

II 

(a) H 3 C—CH—C—H 

I 

CH(CHO) 2 

o 

II O 

H—C\ .. II 

(c) CH—CH 2 —CH 2 —C—H( d ) None of these 


>B 


X/ ch ° 

(h) [^JXHO 


H—C 


/ 


0 


69. 



O 


e 

c 2 h s o 


-*X+ CH 2 = CH—C=N 


H^> 


-» Y 


Identify final product T’: 


O 



O 


O 


O 


O 


(a) 


(c) 



O 



O 

II 

x. 



• + EtO 


(b) 


(d) None of these 


O 
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73. In the given reaction : 

2 UU-h 


o 

il 


KCN/EtOH 


h 2 o 


Product: 


O 


(a) LqJ— c—OK%d 1 0 JLch 2 OH 

OH 

(b) 2 0-L H . 


CN 

o o 




o 

il 


(d) 5^jL C —CH-J^J] ' 




OH 


Mn °2 KCN/EtOH 

74 . {^J^~CU 2 OU --> X — — -> Y; (P) will be : 
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O 

I! 

(a) Ph—C—CH—Ph 

1 

OH 

O 


O 


(b) Ph—C—OK® and Ph—CH 2 OH 


O O 


(c) Ph—C—H (d) Ph—C—C—Ph 

75. Compound 'X' C 4 H 8 0 which gives 2,4-DNP derivative and negative iodoform 

test is: 

O 

A/ 


(a) 


(c) 


(b) 



.OH 


H 2 —OH 


O 

II 


(d) H 3 C—CH—C—H 
CH 3 


76. Compound l X' C 4 H 8 0 which gives 2,4-DNP derivative and positive iodoform 
test is: 

O O 

Xs (b) xvA.;' 


(a) 


O 

II 


(c) H 3 C—CH—C—H 
CH 3 


(b) 

(d) 



H 
OH 


I 2 + NaOH Ag, A 

77. -C—CH 3 > X+ Y — -^ Z 

(yellow ppt.) 

(b) HC=CH 



Identify final product ‘Z* : 
(a) CHI 3 

O 


(c) Ph—C—ONa 
O 


© 


(d) H 2 C=CH 2 



KOBr 1. H , 

- > X+Y -» Z; ‘Z’ Will be : 

2. A 


O 




0 


o 


II II 

(c) H—O—CH 2 —C—H (d) H—C—OH 

O CH 3 

HI. PhCOiH 

82. CH 3 —CH 2 -—C —C— CH 3 - + A ■ l A ’ will be : 


CH 3 


0 ch 3 

0 

ch 3 

II 1 

II 

1 

(a) CH 3 —CH 2 —O—C—C—CH 3 (b) CH 3 

-CH 2 —c—0 

—C—CH 3 

. CH 3 


ch 3 


O CH 3 

11 l 

(c) CH 3 —CH 2 —C —C— O—CH 3 (d) none of these 
CH 3 


O 



Ph 


Y and Z are respectively : 
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O 

II 

(a) Ph—CH—C—OH and CH 3 OH (b) Ph—CH 


OH 


/ 


both 


Ph 

(c) CH 3 OHboth 
O 0 


Ph 

(d) none of these 


„ 11 11 CH,CO,H 

86 . CH 3 C—C—Ph -»Product; Product will be: 


(a) CH, 


O O 

II II 


o o 


o 


■C—Ph 

(b) CH 3 — C—C—0— Ph 

0 

0 o 

II 

II II 

C—Ph 

(d) Ph—C—O—C—CH 2 OH 


(c) CH 3 —< 

87. Which of the following compounds contains most acidic hydrogen"? 

m O o' 

II ll I 

(a) H 3 C C H (b) H 3 C—C—CH 2 —C—CH 3 

0.0 o o 

II II 0 II 

(c) H 3 c—C—CH 2 — C—OCH 3 (d) H 3 C—c— ch 2 —c— nh 2 

88 . Which hydrogen of the given compound is least acidic in nature? 



( a ) 1 0) 2 (c) 3 (d) 4 

89. Which hydrogen of above compound (Question no. 88 ) is most acidic? 

( a ) 1 (b) 2 (c) 3 (d) 4 

90. Compound (X)C 4 H 8 0 gives positive haloform test but does not give 2 , 4-DNP 
derivative is : 

JL 


(a) 




(b) 


'H 


(c) YT 


W) 


O 


OH 
O O 

II II NaOH 

9L Ph—C—C—Ph -» Product, find structure of product: 
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O 

II 

(a) Ph—C—CH—Ph 

I 

OH 


OH 


(b) Ph—C—C 

Ph 

OH 




O 


ONa 


( C ) Ph—CH—CH 2 OH 


(d) Ph—C—CH 2 OH 


Ph 


Ph 


92. In the given reaction sequence 



2. OH 

3 . H^b 


© 

1. OH 

2. H?0 


» B; ( B) is : 



(a) 




COOH 



.COOH 

a 


A 
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95. 



l.NaOH v NHz— NItyOH v 
A * y i 


2. Ph—C—H 


o 

Compound (7) is: 




96. CH 3 —CH 2 —C—CH 2 —Br 
(X) will be : 

O 



(a) CH 3 — CH 2 — CH 2 — C—OC 2 H 5 (b) CH 3 —CH—CH 3 

COOC 2 H 5 

0 

• II ‘ ' 

(c) Mixture of (a) and (b) (d) CH 3 CH 2 —C—OH 

0 



CH 3 


(b) 


98. In the given reaction 
O 


OH 



OH 


(c) 



O 


(d) 


CH 3 



ch 3 



ch 3 


l.NaH.THF 



2. CH 3 I 
O O 


» (X)\ X will be : 


O 
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99. Which of the following compounds would be most reactive for Perkin 
condensation with acetic anhydride? 



100. Cinnamic acid from benzaldehyde would be prepared by which of the following 
reactions? 

(a) Perkin reaction (b) Reformatsky reaction 

(<0 Knoevenagel condensation (d) All of these 

101. The given conversion can be performed by which of the following reactions? 



(a) Aldol condensation (b) Michael addition 

(c) Perkin reaction (d) Reimer-Tiemann reaction 

O 



(R) would be : 


■ • O 

li 

(a) HCHO (b) H 3 C—C—H 

0 

II 

(c) (COOC 2 H 5 ) 2 (d) H—C—OC 2 H 5 

O 



Above conversion can be achieved by : 

(a) Wolff-Kishner reduction (b) Clemmensen reduction 

(c) LiAlH 4 (d) NaBH 4 

104. Predict the major product of reaction : 
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(a) 2,4-DNP 
(c) Lucas reagent 
_ ,OCII 3 


A+B; Compounds A and B can be differentiated by : 

(b) Fehling solution 
(d) NaHS0 3 


■L_i and L 

(a) 2, 4-DNP 

(b) Tollen’s reagent 

(c) Lucas reagent 

(d) NaHS0 3 

9 9 ho 


H HO- 


, these compounds can be differentiated by : 


(1 mole) 


CH 3 MgBr 

t?jb 


Product: 




Mg—Hg, 
H 2 0,A 


X ; Find out final product (A) : 



O 
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H 


H 


O 

II 


(a) Ph—|—O—C—CH 3 

ch 3 

O 

II 

-c—o— ch 3 


ch 3 


(c) Ph- 


H 


CH 3 


o 


(b) Ph- 


O—C—CH 3 


H 

CH 3 


O 


(d) Ph- 


c— ch 3 


OH 




L 1 ALH 4 


Cone. H2SO4 



( X ); Product (X) of reaction is : 
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O 


O 


113. 



C—H + Br—CHr—C—OEt 


Zn 


h 2 o 


-> A 


Product ( A ) of the above reaction is : 
OH O 


OH 


O 


(a) Ph—CH—CH 2 —C—OH 


(b) Ph—CH—CH 2 —C—OEt 


(c) Ph—CH=CH—CII 2 —OH (d) Ph—CH=^CH—CH 3 


H?0 


> A + 2 Glycerol 


114. 0 OO 0 

xXX 

Product (A )of the reaction is : 

O O O O 


(a) 


OX cvXX/ 


(C) 


o o 

XX 


o 


115. 



0 0 

H 2 C=N=N CF 3 CO 3 H ,, ^ ' 

— -> X —-— > Y; Product Y is : 


O 


(d) 



O 


(a) 



116. 


(a) 


117 . 


O 



O 


(b) 0 

H 2 N—OH PC1 5 



(c) 




pH=4.5 

x OH 

N (b) 


» X —-> Y; Final product Y is : 



( 6 ) 


"N" 

I 

H 



"N 

H 


O 


O O 



n 


OEt H0 OH (1 Mole ) 2 PhMgBr 
' H® * ~ ' 


Find out final product of reaction : 


OH 



O 


(b) 



OEt 



(d) 



N—OH 


Ph ' OH O 


OEt( d ) 



Ph 
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122 . 





O 

II A1C1 3 

-C—Cl — > (X); ZwiU be : 


0 


(a) 


(b) <g>f (0 ( d > <Q)+ 


V 

x c=o 


e© 

Y/~\T il MeONa/MeOH , .. t . , „ 

123. I (J> I 11 .- > (A); find out major product (A ): 



o> To 


. (C) [O 



(d) [O 



-> Product: 


,CH=CH—C—OH 

(ofOf , Claisen condensation 

O 




(d) [OT jj > Cannizzaro reaction 
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125. 

Reagents required for above conversion is : 

(a) LiAlH 4 , H®, A(b) OH/A,H® (c) H®,OH/A (d) NaBH 4 , H® 

126. Consider the following carbonyl compounds 


OOO 



H 

(P) (2) (*) (5) 


Which of the following is correct decreasing order of their dipole moment? 

(a )P>R>0>S (b )S>R>Q>P (c )S>Q>R>P (d )Q>S>R>P 
O O 

127. C—CHj CH2N2 ’-» CH 3 —C—CHz-^O) -G 

Which of the following is correct decreasing rate of homologoation with various G ? 

• • 

(a) — OMe>— CH 3 >— N0 2 >— H>—F 

• • 

(b) — no 2 >— f>— h>— ch 3 >— och 3 

(c) —OMe> —CH 3 >—H>—F> —N0 2 

(d) — OMe>— N0 2 >— H>— F>— CH 2 

O 



128. CH 3 —-C—H react most readily with : 
(a) H 2 N—NH 2 


(b) H 2 N—NH—C—NH 2 


(c) Ph—NH—NH 2 (d) H 2 N—OH 

129. The possible number of stereoisomers of the product of following reaction would 
be: 


Ph —CH—CH— C H— C=0 


H 2 N—OH 
pH=4.5 5 


ch 3 h 

(a) 2 (b) 6 (c) 8 (d) 4 

130. The final product (C) of the following reaction would be : 

H-,N—OH PC1 S Br 2 /Fe 


H-.N—OH PC1 S BiyFe 

C——-> A -> B -> C4- 



O 
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fvT 

N—OH 
O 


( c) (OV-C—N 


C—N- 


C—N 


Bf H H 

131. Give the correct sequence of reagents for the following conversion 


C—CH 3 —» HO—CH 2 —CH 2 


CH-,OH (excess) Mg/ether /®\ H,0/H?0 

- "h 2 so 4 ’ - £ —* ■ 

Mg/ether /°\ HjO/H^O CH 3 OH/H® 


CH 3 OH (excess) Mg/ether 


H 2 0/H 3 O CHjOH (excess) Mg/ether 


h 2 o/h 3 O 


H 2 S0 4 

BuLi _R—X BuLi R"-X p HgCl 2 


S^S ' r 7 ^ 

The final product T’ is : 


e r 


s x s 

/?' ir 


Q 

R' Li 3 


(d) R'—C—R" 


133. In the following reaction the major product formed is : 

O 



^XOOH 
\ ch 2 cooh 

#1 


PhCOjH 

CH 2 C1 2 


<d, @( 


COOH 


COOH 
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135. 


[~O 


)—(CH 2 >4—C—CH 3 -» )—(CH 2 )5—CH 3 


‘—o 


Which of the following reagents is suitable for above conversion? 
(a) Zn-Hg/HCi (b) LiAlH 4 

(c) H 2 N—NH 2 /OH (d) NaBH 4 

O 


136. 



C—CHBr 2 


NaOH(aq.) 

-» Product: 


O 


(a) Br 2 CH—C—O 
O O 

II II 

(c) Ph—C—C—H 


OH O 

I If 

(b) Ph—CH—C— 

O 

II e 

(d) Ph—C—0+CH 2 Br 2 



(DO 
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HCN H?0 h 2 so 4 , b 2 h 6 , „ j , 
- > T—> ———> -Product 

" A h 2 o 2 /oh 



v yO 

(b) W 

OH 





Which of the following sets of reagents is the most appropriate to perform the 
above conversion ? 

© 

(a) HI0 4 ;0H; Zn-Hg/HCl 

© 

(b) Cold KMn0 4 ; Pb (OAc) 4 ; OH; Li/NH 3 

e 

(c) 0 3 /Me 2 S;0H;Li/NH 3 

© © 

(d) KMn0 4 ;0H/A;N 2 H 4 /0H,A 


140. Reactant 


e 

OH 


CH 3 

O 


The suitable reactant is : 


o 




The above reaction is known as : 
(a) Kolbe reaction i 
(c) MPV reduction 


O O 

Ilyv/Jl 

(b) 



O O 

A^/\A h 


(b) Oppenauer oxidation 
(d) Tischenko reaction 
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147. Which of these pair of reactants compound may be used to make this given acetal? 



O O 

y 




148. Identify the major product of following reaction : 

O 
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149. Find the major product of reaction : 

OH 



150. Which of the following is major product of reaction? 

0 . . .OH H ® 


A / HO 


, , HO x/ 0-^ x OH 

(a) X/ 


(b) 0 0 

X/ 


(c) 


9^1 



OH 


O' 

(d) JL. 0 



151. What would be the major product of following reaction? 



152. What dicarbonyl compound is needed to prepare the following compound by 
aldol reaction? 


,0 
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OH 



OH, A 
CH 3 OH ’ 


o 
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159. 



O 


© 

c 2 h 5 o ^ ch 3 i 


Br2 

CH 3 COOH 


©© 

(CH 3 ) 3 C-OK 


■» Product: 



EXERCISE-2 


MORE THAN ONE CORRECT ANSWERS 


1. Which of the following do not react with Fehling solution? 

(a) CHjCHO (b) Ph—CHO (c) Glucose (d) 

2. Which of the following form SchifF’s base with CH 3 —NH 2 ? 

O O 


(a) HjC—C—H 

(c) CH 3 —CH 2 —OH 
O O 


(b) H 5 C 6 —C—H 

o 

II 

(d) H—C—OH 


3. H—C—OH and H 3 C—C—OH can be distinguished by 


(a) NaHCOj 
(c) AgN0 3 /NH 4 OH 
O 


4. H 3 C—C—H and 


(b) H 2 S0 4 

(d) Fehling solution 


O 



C—H can be distinguished by : 


(a) Tollen’s reagent 
(c) Benedict solution 


(b) Fehling solution 
(d) H 2 N—OH 

.5. Which of the following give N-substituted amide from ketoxime? 

(c) BF 3 (d) NH 3 


(a) PCI 5 


(b) so 3 
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ch 2 ch 2 

In the reaction X and Y may be : 

(a) pcc and Ph 3 P=CH 2 
(c) pcc and Ph 3 P=CH—CH 3 
CH, 


(b) PDCand Ph 3 P=CH 2 
(d) pcc and Me 2 S=CH 2 


11. The synthesis of Ph—C—OH can be achieved by 


c 2 h 5 

o 

I! 

(a) PhMgBr +CH 3 —C—C 2 H 5 

O 

(b) C 2 H 5 MgBr + Ph—C—CH 3 

0 


h®/h 2 o 


h®/h 2 o 


h®/h 2 o 


(c) CH 3 MgBr + Ph—C—CH 2 CH 3 

O 

II h®/h 2 o 

(d) PhMgBr + CH 3 —C—C! -=-» 

12. Which of the following are correct for reaction? 
O O 


|^J^CH 3 Brz + NaOH 




A + B~>€ + CO 2 
O 


Br Br 

(a) A is 

Br 

O O 




e 

c 2 h 5 o 
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Select the reactions involved in the above reaction : 

(a) Michael Addition (b) Aldol Condensation 

(c) Dehydration (d) Perkin Condensation 


O 



Which of the following reagents can perform this conversion successfully? 

(b) Zn-Hg/HCl 

(d) N 2 H 4 /OH 
O 

II 

(a) H 3 C—C—H H 3 C—CH=CH—C—H 

O 0 

II KOH II © . 

(b) Ph—C—H -* Ph—C—OK® + Ph—CH 2 —OH 

O O 

II ■ Al(OEt)j I! 

(c) Ph-—C—H --—> Ph—C—O—CH 2 —Ph 

o o 

II NaOH II 

(d) H—C—H -> H—C—OH + CH 3 OH 


(a) HS SH , H 2 and Ni 

(c) Mg.THF/H 2 0 

15. Select the correct combination 

0 e 

II OH 



CH 2 N 2 , A 


» Products 


The possible products are : 

O 



17. Which of the following reactions involve hydride ion transfer? 
O O 

H §H H e 


-4 H—C—O + CH 3 —OH 


(a) 2H—C—H 
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O 

II 

(b) 2H 3 C—C—H 

O 

II 

(c) 2H 3 C—C—H 
OH 


© 

OH 


A 

Al(OEt ) 3 


O 


* H 3 C—CH=CH—C—H 


(d) 


vk AI(OCMe ’ )i , \K 


O 

4 ch 3 — c—o—ch 2 ch 3 

o 


CH 3 —C—ch 3 


O 


18. Which of the following statements are correct? 

(a) Carbonyl compounds give nucleophilic addition reaction while alkenes give 
electrophilic addition reaction 

(b) />C=0 bond has larger dipole than C=C<^ 

(c) Aldehyde and terminal alkyne both react with Tollen’s reagent 

(d) Aldehydes and ketones can be distinguished by 2, 4-DNP 

19. Which of the following may be classified as an acetal? 


(a) 


o 


(b) 


O 


(c) 


l—O 


-och 3 (d) 



o 


20. Which of the following pairs are not correctly matched? 


(a) ^>C=0 Z "'” 8 > )>CH 2 (b) ^>C=0 - N )>CH—OH 

O 

* )>C=0 (d) —C=N — + - HCI ) —C—NH 2 
H 


(c) )>c=o 
Cl 


HC1 
H 2 , Pd-BaS0 4 


21 . Which of the following compounds will not show enolisation? 
0 O. .OH \/ 

V-V 7 n^O 


(a) 



(b) 




(c) 


O' OH 
22. Which compounds will be oxidised by HI0 4 ? 

(a) CH 3 —CH—C—H (b) 

OH O 
OH 



(d) 0=<> 


OH 


O' /\ 'O 

Me Ph 


OH 



(c) ch 3 — ch—ch 2 — ch 3 


(d) 


OH 
CH 2 —OH 

C=0 

I 

ch 2 oh 
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23. Which of the following reactions can produce benzaldehyde as major product? 
CH 3 


C=CH—Ph 


CH 2 —OH 
(b) /CH—OH 


(c) + CO + HC1 A1Ci3 ) 


(d) // \\ ch^-nh 2 ^J^ 

V ’ \ / +HC1 


24. The suitable reagents for the following reaction are : 

°V NH 2 



PCI, NaOH A 
- 4 - > - > 

1 2 + NaOH H* NH 3 Br 2 + KOH 


NH 2 OH PCI 5 dil. NaOH N 3 H 


H 2 N—OH A 


25. Which of these carbonyl compounds on reduction with Zn-Hg/HCl will give the 
same product? 

O O 

II /-\ £H 3 /~\ |j /CH 3 

(a) H—CH 2 —CH<( (b) H 3 C —C—CH<^ 


C=0 /CH 3 

(c) H 3 C-^Q\-CH 2 —i CH—CH 3 (d) H 3 C-^O^C—C;-CH 3 

ch 3 

COOH , pr . 

1PC1 5 H 2 N—OH H 2 SO 4 

26. H- Ph - >X -> Y - >Z 

2. CH 3 MgBr HC1 

Et 

X, Y and Z are : 

H 3 C x JOH 

COCH 3 c=n 


(a) H-i— Ph 


(b) jj—— Ph 


9 


Et 


Et 
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32. Fehling solution gives red precipitate with : 

(a) Aromatic aldehyde (b) Aliphatic aldehyde 

(c) Ketone (d) a-Hydroxy ketones 

33. Which of the following compounds will give positive Tollen’s test? 

O 


(a) CH 3 —C—H 


(b) 



O 


OH 


OCH3 


,OCH 3 

(c) (d) H 3 C—CH< 

OH OCH 3 

34. Silver mirror test with Tollen’s reagent is given by : 

(a) Ph—C—H (b) Ph—N—OH 


35. A 


O 

(c) Ph—CH,—C—CH 2 —OH 

il 

O 

1. Ph 3 P 

2. BuLi / \ 

( V=CH—CH 3 


H 

(d) H 3 C—C^CH 


3 .B 


In the above reaction A and B will respectively be : 

(a) ( V and HCHO (b) Cl' 

\—/ CH 3 

O 


and H 3 C—CHO 


(c) y~Br and H 3 C—C—H (d) H 3 C—CHj—Br and <^J)==0 

O 

II ' 

36. Mixture of Ph—C—H and HCHO is treated with NaOH, then Cannizzaro 
reaction involves: 

(a) Reduction of HCHO (b) Oxidation of HCHO 

(c) Reduction of PhCHO (d) Oxidation of PhCHO 

37. Which of the following form stable hemiketal? 

O O 


(a) Ph—C—Ph 
O 

II 

(c) HOH 2 C— C—(CHOH) 3 — ch 2 oh 

o 


(b) HO— (CH 2 ) 3 — C—CH 3 


(d) HO—CH 2 —(CH 2 ) 4 — C—CH 3 
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38. Among the following compounds which will react with acetone to give a product 
containing ^>C—N—? 


(a) C 6 H 5 NH 2 
(c) Ph—N—Ph 


(b) (CH 3 ) 3 N 
(d) Ph—N—NH 2 


H H 

39. A newC—Cbond formation is possible in : 

(a) Aldol condensation (b) Friedel-Crafts alkylation 

(c) Clemmensen reduction (d) Reimer-Tiemann reaction 

40. Which of the following will undergo aldol condensation? 

O O 

(a) A (b) AA (C) ( d ) D 3 C—C—H 

H O 

41. Which of the following will not react with H 2 0? 


\=/ 


(a) CHC1 3 


(b) C1 3 C—CHO (c) CC1 4 


(d) Cl 


/V 


Cl 


42. Grignard reagents produce carbonyl compounds with : 


O 


(a) C0 2 (b) R —C=N (c) R —C—Cl (d) R—C—O—R' 

43. The given inline can be prepared from which of the following reactions? 

.N^/CH 3 



(a) 


H 

ii ch 3 

Cl 



H 

l ,ch 3 


(b) 


O 



(c) NH 2 


/H® 


(d)AA^ + 

O 


OH /H ® 
H 


NH 3 


44. Which of the following reactions would give identical product? 

HSv 


O 

II HS 

(a) CH 3 —C—H — 


H tt 


. CH 3 -I 

o 

! I CH 3 MgBr pcc. 

(b) CH 3 —C—H-—^ -> 

© 

h/h 2 o 


Ph e Li e H®/H 2 O v 
-4 — _ . ) - 
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ch 3 

' o s o 4 hio 4 

(c) ch 3 —c=ch—ch 3 - > -> 

Cl 

(d) CH 3 — CH—CH 3 

3 3 Zn—H 2 0 


45. 



Identify the reagents that can perform this conversion successfully : 
(a) H 2 , Raney Ni, A (b) Mg.THF, H 2 0 


(c) NaBH 4 , H 2 0 (d) H—-C—H, O w H 

46. Which of the following compounds can be synthesized by intramolecular aldol 
condensation in very good yield? 

O . 0 


(a) 



(b) 



CHO 


CH 3 


,0 


(c) 



47. Identify the compounds that give aromatic salt on reaction with HC10 4 : 
OOO 


(a) 



(b) 



(c) [i i| 



48. Which of the following pairs can be differentiated by Tollen’s reagent? 



(c) 

(d) 


OH 

0 


and /\A 


O 


H and 


o 
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49. When salicyl aldehyde is treated with (CH 3 C0) 2 0 in presence of 
CH 3 COO e Na®,A: 

O 


(a) 

(b) 

(c) 



II 

,CH—CH—C—OH 


is major product 


OH 



is the major product 


O' 



C=0 is formed as intermediate, which finally condense and 
^ | form the product. 

O 

I 

c=o 


/ 

h 3 c 

(d) This reaction is Perkin condensation. 


O 


II /-\ 

50. Which of the following compounds will react faster than CH 3 —C —V V with 

CH 3 MgBr? Xzz/ 


»ok5 

o 

II .. 

(c) ch 3 — c—nh 2 


o 

II 

(b) CH 3 —C—H 
O 

II 

(d) CH 3 —C—C! 


EXERCISE-3 


LINKED COMPREHENSION TYPE 


Passage-1 __ 

The addition reaction of enol or enolate to the carbonyl function of aldehyde or 
ketone is known as aldol addition. The JJ-hydroxyaldehyde or (i-hydroxyketone so 
obtained undergo dehydration in second step to produce a conjugated enone. The first 
part of reaction is an addition reaction and the second part is an elimination reaction. 
Caibonyl compound having a-hydrogen undergoes aldol condensation reaction. 

O O 

4 CH 3 CH 2 CH=C— C—H 

I 

ch 3 


e OH 


2CH 3 CH 2 —C—H 


A 
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Mechanism : 

/—(*o 

e V ^“>11 

HO + H—CH-^C—H 

I 

ch 3 


e 

O 


-h 2 o 


* H 3 C—CH=C—H 




e o 


o 

II 


CH 3 CH 2 —C + CH=C—H- > CH 3 CH 2 —CH—CH—C—H 

Ml I 

H CH 3 CH 3 

OH O O 

H-,0 I II —H 2 0 II 

-2-4 CH 3 CH 2 —CH—CH—C—H —M CH 3 CH 2 —CH=C—C—H 


CH 3 

1 . Find out product of following reaction: 

O 

/T~\ II _ . NaOH „ 
2 y —C—CH 3 ► X 


ch 3 


X is: 


O 


II .Ph 

(a) CH, —CH = CH—C—Ph (b) Ph—C=C< 

3 O 1 Ph 

II Ph 

( c ) ph—C—CH=C—CH 3 (d) None of these 

Ph 


2. Which of the following will give aldol condensation? 

O O O 

(a) C—H (b) H —C— H (c) 

3. Find out major product of following reaction : 

H 

I O 


KOH 


O O 

—|—C—| (d) 
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• The base catalysed reaction of 1.2-diketone to a salt of 2-hydroxy carboxylic acid 
is known as benzilic acid rearrangement. The reaction is not applicable to 1,2-diketones 
containing a-methyleiie group because of competing aldol condensation. 1 



e 

O O 


Ph—C—C—OH 


Ph 

OHO 


* Ph—C—C—O 


Ph 


4. Find out product of following reaction : 

olio ^ 

^O 



(c) ilJLc-ch 2 -1L j 

O | ^o 

COOH 


O OH 

^O-UXJ] 

O I ^O^ 

H 

(d) None of these 
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5. 0 2 

Find ‘P’ 



O O 


C—C 
* 


OH O 


(d) None of the above 

.0 


6 . 



O 


(a) 

Passoge-3 



1. NaOH 
2. H®/H 2 0 


OH 


COOH 



CH 3 ‘P’ 




COOH 


(c) 


c&*»cC 


COOH 


When an aldehyde with no a-hydrogen react with concentrated aqueous NaOH, 
half the aldehyde, is converted to carboxylic acid salt and other half is converted to an 
alcohol. In other words, half the reaction is oxidized and other half is reduced. This 
reaction is known as Cannizzaro reaction. 

0 \\ ' 

// \\ ” _// \\ 

2 - 


^^J_H Conc.Na OH <^^-CH 2 OH 





Carbonyl Compounds 


409 


Passage-4 


When two molecules of an ester undergo a condensation reaction, the reaction is 
called a Claisen condensation. The product of a Claisen condensation is (5-ketoester. 
O O O 


li l.CH 3 CH 2 0 II II 

2CH 3 CH 2 —C—OEt --—> CHjCHj—C—CH—C—OE t+EtOH 


2. H 


[© 


CH, 


Mechanism : 


r° 

O o v_[j 

II Ftn II CH 3 CH 2 —C—OEt 

CH 3 —CH—C—OEt CH 3 —CH—C—OEt —= 



EtOH 


f^O O 0 

W! (^\ II II 

CH 3 —CH—C—OEt ” ^ EtO—C—CH—C^-CH 2 CH 3 + EtO 


I 


C CH2CH3 
<y OEt 


ch 3 


10. Find out product of following reaction : 


O 




o 00 

II II II 

(a) Ph—CH 2 —C—CH 2 —Ph (b) Ph—CH 2 —C—CH—C—OEt 


Ph 


O O 

II II 

(c) Ph—CH 2 —C—CH—C—OH (d) None of these 


Ph 


11. Find out final product of reaction : 

O O 


H a 


2 . A 
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T’ is : 




12. Find out starting materials for following P-ketoester : 



An organic compound A has molecular formula C n H 14 0. A on treatment with 
H 2 N—OH yields two stereoisomer B and C having molecular formula C h H 15 NO. 
B and C on treatment with concentrated H 2 S0 4 yield D and E.D and E are respective 
isomer of B and C. D on alkaline hydrolysis produces optically active amine 
F (C 4 H u N). E on alkaline hydrolysis produces aniline as one product. 

13. Find out structure of organic compound A : 

If / CHj ' N / CH > 

(a) Ph—CH 2 —C—CH (b) Ph—C—CH 2 —CH 

ch 3 Ns ch 3 

O 

II 

(c) Ph—CH 2 — C—CH 2 — CH 2 — CH 3 
O 


(d) Ph—C—CH—CH,CH, 

I . 
ch 3 

i 




► 
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14. Compounds B and D are : 


(a) Functional isomer 

(b) Enantiomer 

(c) Geometrical isomer 

(d) Metamers 

15. Compounds D and E are : 


(a) Functional isomer 

(b) Enantiomer 

(c) Geometrical isomer 

(d) Metamers 

Passage-6 




Ca(OH ) 2 + I 2 


H 3 C 


/ 


C=CH—Ph ° 3 > A+B^ 


Me 2 S 


16. A + B Na ° H > Product: 


O 


(a) 

(c) 




(b) 


"^C + Z \ A / £ + CaC ° 3 


o 

II 

C—CH=CH—Ph 
O 




C—CH=CH- 
O 

II II 

C—CH 2 —CH—Ph (d) Ph—CH=CH—C—Ph 

OH 


17. Find correct structure of E : 



CF 3 CO 3 H 

lg. E -> Product: 


O 



O 



(d) None of these 


O 



(d) None of these 
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Passage-7 _ 

O 

II 

Compound having —C—CH 3 group reacts rapidly with halogen in presence of a 
base to form haloform. The reaction is known as haloform. 

0 © ° 

II x 2 + oh II © 

R— C—CH 3 -7—> R— C—0 + CHX 3 


Mechanism: 


r\ slow C? a n 

R —C—CH 2 —H + OH —> R— C=CH 2 + X~X— 

^ te P __© _— 


R—C 


\ 


o 


o 

II 

>R —C—CH 2 — X' 
O 


r e o 

e Wl r\ Sh owx- > 

+ CX 3 <- R—C—CXi < OH R— C—CX 3 


O—H 


OH 


R—C + ECX 3 
\ ® 

O Haloform 


19. Which of the following will yield iodoform on reaction with I 2 + NaOH ? 



Which of the following is correct comparison of rate of haloform reaction with 
various halogens? 

(a) 'ci 2 >r Bl2 >r h 


0 5 ) r l 2 >r Br2 >r Cl2 
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21. Consider the following reactions : 

It ci 2 ,oh 

Reaction I —> Ph—C—CH 3 - > 


0 

II e ' 
Ph—C—0 + CHC1-) 


O _ o 

I! Ci 2) OH II e 

Reaction II —» Ph—C—CD 3 -» Ph—C—0 + CDCl 3 

Which of the following is correct comparison of the rate of reaction I and II: 

(a) r, > r„ (b) r \ < r \\ 

_ rjj (d) Cannot be determined 

Passage-8 _ _ 



Br 2 (1 Mole) v ale KOH v v 

(Major) Me ’ S 


°3 , z Na ?-M> p 


22. Identify correct structure of T’ : 



23. Find out structure of final product P : 






An organic compound (A) C g H 10 O was subjected to a series of test in laboratory. 
It was found that this compound : 

(i) Rotates the plane polarized light. 

(ii) Evolves H 2 gas with Na. 

(iii) Reacts with 1 2 and NaOH to produce yellow ppt. 

(iv) Does not react with Br 2 /CC1 4 

(v) Reacts with hot KMn0 4 to form (fi)C 7 H 6 0 2 , which can also be synthesized by 
benzene and carbonyl chloride followed by hydrolysis. 

(vi) Loses optical activity as a result of reduction with Red P + HI to form ‘C\ 

(vii) Reacts with Lucas reagent in about 5 minutes. 
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25. Find out structure of compound ‘A’: 




26. Compounds B and C are respectively: 


O 




TsCl ale. KOH cone. H 7 SO 4 
27. A -> X -* Y -» Z 

Find out correct structure of Z. 



The base catalysed addition of a compound having active methylene group (or 
relatively acidic hydrogen) to activate alkene is known as Michael addition reaction 

O 

|| e 0 
Ph—CH=CH—C—-OEt +H 2 C(COOEt ) 2 , C 2 H s ONa ) 


O 


Mechanism : 


Ph—C H—CH, —C—OEt 

I 

CH(COOEt ) 2 



C 2 H 5 0 + H—CH(COOEt) 2 ^ 


© 

CH(COOEt ) 2 + C 2 H 5 OH 
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.ID 


O' 


I!'-' i H-o- 

Ph —CH — CH—C—OEt ^ Ph—CH—-CH=C—OEt ^—= 


t. 

HC(COOEt ) 2 


CH(COOEt ) 2 


? H I 

Ph—CH—CH=C—OEt Ph—CH—CH 2 —C 

CH(COOEt ) 2 CH(COOEt ) 2 


28. Find out product of following reaction : 

,CHO © 
/ c 2 h 5 o 

H 3 C—CH=CH—N0 2 + H 2 C - 

CHO 

0 

II 


■> Product: 

C 


(a) H 3 C—CH—CH 2 — C—H (b) H 3 C— CH—CH 2 — C 


CH(N0 2 ) 2 

(c) H 3 C—CH—CH 2 —N0 2 
CH,— C -—H 


CH(CHO ) 2 
(d) None of these 



II + H 2 C(COOEt ) 2 -» Product: 


(b) 


Ph' /\ Ph 
EtOOC COOEt 
O 



Ph 

CH(COOEt ) 2 

© 

C 2 H 5 O 


o 



-Ph ' 
Ph' 'CH(COOEt ) 2 


(d) None of these 


» Product: 


■C 2 H 5 


:—OEt 


:—H 
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An organic compound (A), C 7 H 6 0 gives positive test with Tollen’s reagent, on 
© 

treatment with alcoholic CN, (A) yields the compound (B ), C 14 H 12 0 2 . Compound (B) 
on reduction with Zn-Hg, HC1 and dehydration gives an unsaturated compound (C), 
which adds one mole of Br 2 /CCl 4 . The compound (5) can oxidized with HN0 3 to a 
compound (£>), C ]4 H 10 O 2 . Compound (D) on heating with KOH undergoes 
rearrangement and subsequent acidification of rearranged products yields an acidic 


compound (£), C M H 12 0 3 . 

31. Compound (A) cannot undergo : 
(a) Benzoin condensation 

(c) Aldol condensation 

32. Structure of compound ( B ) is : 



(b) Cannizzaro reaction 
(d) Perkin condensation 


OH 
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MATRIX MATCH TYPE 


1. Column (I) 

O 



O 


Column (II) 


P. Positive Fehling solution test 


Q. Form highly stable hydrate 



R. Turns 2,4-dinitfophenyl 
hydrazine test' 

S. Positive Tollen’s test 

Column (II) 

P. No geometrical isomer on treatment 
with H 2 N—OH, H® 

Q . Racemisation on treatment with 

_ 0 

aqueous H®/OH 



R. Michael addition with 
© 

H 2 C(COOEt) 2 , EtO 

e 

S ; Condensation with Ph—C—H, OH 

• II 

o 


0 
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3. 


Column (I) 

O 

II 

(a) Ph—CH 2 —C—CH=CH 2 



O 

(c)/V\ 


O O 

(d)XX H 


Column (II) 


P. 1,4-addition 


Q. Tautomerism 

R. AgN0 3 /NH 4 0H 

S. 2,4-DNP test 


4. Column (I) 
O 


Column (II) 


(a) 



O 


NaCN +A? LiAlHi) „ HN0 2 „ 

- —YA - %B -4C 

H 2 S0 4 


HjS 0 4 LiAIHd 
) B j C 



Product 
Ph u© 


W) 


- T /Ml 


> Product 


OH OH 


P. Formation of six member 
ring takes place 

Q . Final product is ketone 


R. Final product will 

give positive Tollen’s test 

S . Final product will react 
with 2,4-DNP 


5. Column (I) 



(c) H 3 C—C—OEt - > Product 

|| 2 Hf O 

3. A 


Column (II) 

P. .Final product forms 
positive Tollen’s test 

Q. Final product gives test. 
with 2, 4-DNP 

R. Final product reacts with 
NaHC0 3 and liberated 
C0 2 gas 


1.KOH 

(d) Ph—C—H-> Product 

|| . 2. H® 

0 


S. Final product reacts with 
Na and liberated H 2 gas. 
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6. Column (I) 

O 

(a) H 

O 

W X 


o 

(c) X 

W X H 
O 

( d > Ph X CH3 

7. Column (I) 

(a) C=0 
H 

(b) H 3 C—C—H 

O 


(c) H—C—H 

II 

O 

OH 

<d>/ V 

O 

8. Column (1) 

O e ° 

(a) 2 A h -H.^. h 

0 © 0 

(b) 2 H X H -^CH 3 —OH + H Xg 

. O 

II KCN 

(c) 2Ph—C—H » Product 



h 


e 

+ OH 

-> Product 


Column (II) 

P. Aldol condensation 

Q. Cannizzaro reaction , 

R. Benzoin condensation 

S. Claisen-Schmidt reaction 

Column (II) 

P. Positive Iodoform test 

Q. Reduces Fehling solution 

R. Positive Tollen’s test 

S. Brady’s reagent turns red 

Column (II) 

P. Oxidation 

Q. Condensation 

R. Nucleophilic addition 

S. Electrophilic substitution 

T. Nucleophilic substitution 
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9* Column (I) 

Me Me 

»9-6 


10. Column (I) 



II 

(b) HjC—C—CH 
O 


II 


(c) H—C—H 



11. Column (I) 

CHO 



Column (II) 

P. NaBH 4 

Q. Mn0 2 

0 

II 

R. H—C—H, KOH 

2 S. Se0 2 

Column II 

P. Fehling solution 

Q. 2,4-dintrophenyl hydrazine test 

R. Tollen’s reagent 

S. Iodoform test 

Column II 

P. Perkin condensation 


A- 

H O 
O 


CH 2 OH 


O 



(b) 

• (c) 


(d) HjC—CH=CH 2 > C—CH=CH : 

H 
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Q. Cannizzaro reaction 

R. Aldol condensation 

S. Haloform reaction 


| EXERCISE-5 


INTEGER ANSWER TYPE PROBLEMS 



1. Examine the structural formulas given below and identity number of compounds 


which are reduced by NaBH 4 . 



O 


2. Find out number of substrates those cannot undergo Cannizzaro’s reaction. 

O O O O O O 

ii !i' i! r~\ ti ii ii 

H—C—H, Ph—C— H, HjC—C—H, ( 7 V-C— CH 3 , H—C—C—H 



O 0 0 0 0 

II II II II II 

CljC—C—H, Ph— c— C—Ph , Ph—c—C—H, 



Examine the structural formulas of compounds given below and identify number 


of compounds which show positive iodoform test. 

O O O O 

JU . . A.. A 
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4. Find out number of products obtained by cross Cannizzaro’s reaction between 
O O 


(a)H—C—H + Ph—C—H- 


NaOH 


h 2 o 


o o 

.11 ' II . 

(b)Ph—c—H + (CH 3 ) 3 C—C—H- 


KOH 


H 2 0 


5* Of the following compounds, how many would give positive test with Tollen’s 
reagent. 


0 0 0 o o 

II II II II . II 

CH 3 —C H, CH 3 — C—OH, H—C—OH, CH 3 -~C—CH 3 , Ph—C—H 

-o 

;c; ’ x: • i 

w 


H 3 C oh 

V . V 

\>c 2 h 5 h 3 c / X oc 2 h 5 


> CH 3 —C=C—H 


OH 


6. Of the following carbonyl compounds, how many would give aldol condensation 
reaction. 



7. 


Consider the following reactions and identify how many reactions can give 
carbonyl compounds as major product. 


(a) 


x/ ph _^ 

p/ \ Me 2 S 



KMnQVQH 



KMn0 4 



PhMgBr 




A1C1 3 > 


KMn0 4 /0H 



CrP 3 

Dil. Acetone 
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8. Consider the following reactions, and find out number of reactions which are 
Claisen condensation in nature. 

r\ O 


OC 2 H 5 c 2 h 5 oh 


.04 2 fVc-CH,-^2L 


A/.. A„.. M? w 2 h-Ah 


Ph' OC 2 H 5 c ^ 5 oh 


(e) \ p + H—C—OC 2 H 5 


c 2 h 5 oh 


O 

+ cAoC ; H s 



9. Examine the structural formulas of following compounds and find out number of 
compounds which show higher rate of. nucleophilic addition than 



Identify numbers of reagent that can be used for above conversion. 
(a)Zn—Hg/HCl (b) LiAlH 4 (c) CHC1 3 +NaOH 


© CH 2 —SH 

(d)N 2 H 4 /OH (e) |. ,H 2 /Ni (f) Se0 2 

CH 2 —SH 
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fANSWERSI 


Exercise-1 : Only One Correct Answer 


1. (c) 

2.<b) 

3. (b) 

Mb) 

5, (d) 

6. 

(b) 

7. 

(d) 

3- (d) 

9. 

<c) 

10. 

(4 

11. (C) 

12. (d) 

13. (a) 

14. (b) 

15. (b) 

16. 

<b) 

17, 

(c) 

18. (b) 

19. 

(b) 

20. 

(c| 

21, (a) 

22, <d) 

23. <d) 

24. (a) 

25. <b) 

26, 

(d) 

27. 

(d> 

23. (a) 

29. 

(d) 

30. 

<d)' 

31. (c) 

32. (c) 

33. <c) 

34. (a) 

35. (d) 

36. 

(b) 

37. 

<b> 

38. (b) 

39. 

(a) 

40 

(d| 

41- (c) 

42. (b) 

43. (b) 

44. (a) 

45. (b) 

46. 

(a.d) 

47 

(b) 

48. (a,b) 

49, (a,c,d) 

50. 

(by 

51. (a) 

52. (c) 














1- (c) 2. (b) 3. (a) 4. (a) 5 (b) 6. 

11. (b) 1?. (d) 13. (b) 14. (a) IS (b) 16. 
21 (b) 22. (b) 23. (d) 24. (d) 25 (a) 26 
31, (c) 32. (a) S3 (c) 34. (b) 35 (a) 36. 
41. (c) 42. (a) 43 (b) 44. (a) 45 (d) 46. 
51 (b) 52. (a) 53. (b) 54. (c) 55 (d) 56. 
61, (c) 62. (d) 63 (a) 64. (b) 65 (c) 66. 
71. (d) 72. (d) 73. (d) 74. (a) 75 (d) 76. 
61. (a) 82. (b) 83; (d) 84. (b) 85; (a) 86. 
91. (b) 92. (c) 93. (b) 94 (b) 95, (c) 96. 
101 (b) 102. (d) 103. (a) 104. (a) 105. (b) 106. 
111. (d)112. (c)ll3. (b) 144- (a) 115, (b)H6, 
121 (d) 122. (b) 123. (b)124, (b)125. (b)126 
1131 (a) 132, (d) 133. (b)134 (c) 135: (c)136. 
141. (b) 142. (a) 143 (b) 144, <d) 145. (c) 146. 
151. t c) 152. (a ) 153. (b) 154. (c ) 155, (b) 155. 

Exercise-2 : More Than One Correct Answers 


(a) 7 

(c) 17. 
(a) 

(d) 37 
(a) 47 
(a) 57 
(d) 67 

(a) 77. 

(c) 87 
(c) 97. 

(b) 107. 
(C) 117. 

(c) 127. 
(b) 137 
(b) 147 
(a) 157. 


(d) a 
(a) 18. 
(a) 28. 

(c) 38. 

(d) 48. 

(a) 58. 

(c) 68. 

(b) 78. 

(b) 88. 

(d) 98. 

(c) 108. 

(a) 118. 
(c) 228. 

(b) 138. 

(a) 148. 

(b) 158. 


(b) 9, (c) 
(d) 19. (c) 

(c) 29. (d) 

(c) 39. <b) 

(b) 49. (b) 

(d) 59. (c) 

(c) 69. (a) 
(c) 79. (b) 
(C) 89, (d) 

(c) 99 (a) 

(d) 109. (b) 

(a) 119. (a) 
(a) 129. (c) 
(a) 139 (d) 

<0149. <d) 
(d) lS9^_(b) _ 


10- <c)j 
2fc (b) 
30. <c) 
•40 (d) 
50. (dj 
60. (b| 
70, (b) 
so (cl 
90- (a) 
100. (a) 

UO (aj 

120. (c j 
1^0. <b> 
140. <b| 
tsa <b| 
ISO. (J 
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Exercise-3 : Linked Comprehension Type 


' 1- (c) 

2. (d) 

3. <b) 

4. (a) 

5. (b) 

6. (c) 

7. (0 

8. (b) 

9. (a ) . (b> 

19. <d> (c) 

i 

11- W). 

12. (a) 

13. <d) 

14. (a) 

15. <d) 

16. (b) 

17. (c) 

18. (a) 

31. (c) 

22. (b) 

32. (b) 

23. (d) 
33. (d) 

24. (a) 

25. (b) 

26. (c) 

27. (d) 

28. (b) 

29, (a) 30. {c) 


Exercise-4 : Matrix Match Type 


1, (a)-> Q f R ; 

(b )-»P,p,S; 

(c)->P,P,S: 

(d) —> , S 

2. (a)-» P,P, S ; 

(b) -»P, S; 

(c) -»P; 

(d) -» g, s 

3. (a)-> P,Q,S', 

(b )->P,p,P,S 

(c) -»P; 

(d)-» g.P.S 

4. (a)-+P,p,S; 

(b)-+P; 

<c)^P,p,S; 

(d)-» P,p,S 

S. <a)~> P, p, S ; 

(b)-> P,S ; 

<c)-> p; 

(d )-+R,S 

6. (3)-^ S ! 

(b) -»P. S; 

(c) -*p, S 

(d)-»P, P,S 

7. (a)-+P,S; 

(b)->P,p,P.S; 

(c)-*p,P; 

(d)-»P,p,P.S 

8. (a) -4 Q, R; 

(b)-» P.P, T; 

(c)-*p,P 

(d)-»p,s,r 

9. (a)-»P.P; 

(b )-*S; 

(c) -»Q; 

(d)-» S,p 

10. (a)->p,P; 

(b)->P, S; 

(c)^P.p.P; 

(d)-»p,P,T 

11. (a) -»P, p; 

(b)-*P.p; 

(c)-»p,sr j 

(d)-+ P, p 


Exercise-5 : Integer Answer Type Problems 

[ 1. ( 5) 2. (5) 3- (6 V 4.,(2 .4) 5. (6) 6^(4) T. C 5) 8,(4). 9. (3) LQ. (3)1 


□ □□ 
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ONLY ONE CORRECT ANSWER 


1= LEVEL-1 =1 


Which of the following products is formed when adipic acid is heated ? 

CH 2 — ch 2V ch 2 —CH 2 \ 

(a) i ;o (b) i )c=o 

CH 2 -~CH 2 / ch 2 —CH,/ 


2N V=0 


CH 2 —CH ^ / 

CH 2 —CH 2 CO\ ch 2 —ch 2 cooh 

(c) I )o (d) | 

CH 2 —CH 2 CO/ ch 2 ~ch 2 cooh 

. CH 3 CH(OH)COOH molecule shows : 

(a) geometrical isomerism (b) metamerism 

(c) optical isomerism (d) tautomerism 

. Which of the following is the best representation of the structure of the 
carboxylate ion ? 

»+ 8ji 

R —(b) R —(c) R —C|T!q (d) None of these 

6- 5- 8t 

. The correct order of decreasing acid strength of trichloroacetic acid ( A ), 
trifluoroacetic acid (5), acetic acid (C), and formic acid (D) is : 

(a) A> B> C> D (b) A>C>B>D (c) B>A>D>C (d) B>D>C>A 
. Identify 2 in sequence. 


(b) metamerism 
(d) tautomerism 


CH 3 COONH 4 


(i) Iteat 
~ i) P 2 05 


H 3 0(H + ) 


(a) CH 3 CH 2 CONH 2 (b) CH 3 CN 

(c) CH 3 COOH (d) (CH 3 C0) 2 0 

A halogen compound 'A' on hydrolysis with dilute alkali followed by 
acidification gives acetic acid. The compound X is : 

(a) C1CH 2 CH 2 C1 (b) CH 3 CHC1 2 (c) C1CH 2 CHC1 2 (d) CH 3 CC1 3 

Which of the following statements are false about HCOOH ? 

(a) It is a stranger acid than CH 3 COOH 

(b) It forms formyl chloride with PC1 5 

(c) It gives CO and H 2 0 on heating with cone. H 2 S0 4 

(d) It reduces Tollen’s reagent 
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8. In a set of the given reactions, acetic acid yields a product C. Product C would be: 

CHfi (i) C2H 5 MgBr/clhcr 

CH3COOH + PCI5—> a A . -7— > c 

J 3 Anhy. AlClj (ii) H + 


(a) CH 3 CH(OH)C 2 H 5 


(b) CH 3 COC 6 H 5 

c 2 h 5 


(c) CH 3 CH(OH)C 6 H 5 (d) CH 3 —C—(OH)C 6 H 5 

9. In the given reaction final compound ( L ) is : 


COOH 



C 2 HjOH (i) QHjMgBr(excess) 

- 7 -> (A )- 7 ^ 

h* (ii) h 3 o 


cooh 2 h« 


(a) O 


C*H<—C 


CaH< C C/cH< 


CxH< —C- 


10. The acid D obtained through the following sequence of reactions is : 
„ .. Alc.KOH. , Brj ' 0 KCN ~ H 3 0 + v 


C 2 H 5 Br Alc - K0H > /J 


(excess) 


(a) succinic acid (b) malanic acid (c) maleic acid (d) oxalic acid 

Carboxylic acid group can be detected by which test ? 

(a) Sodium bisulphite test (b) Fehling’s solution test 

(c) Tollen’s reagent 1 (d) WithNaHC0 3 

Phenol is a weaker acid than acetic acid because: 

(a) phenoxide ion is better stabilized by resonance than acetate ion 

(b) acetate ion is better stabilized by resonance than phenoxide ion 

(c) phenol is less soluble in water than acetic acid 

(d) both phenoxide ion and acetate ion are equally stable 
Which of the following is the weakest acid ? 

(a) CI 3 CCOOH (b) CI 2 CHCOOH (c) C1CH z COOH (d) CH 3 COOH 
Which of the following dicarboxylic acids contain the most acidic hydrogen ? 
(a) Maleic acid (b) ’ Fumaric acid (c) Succinic acid (d) Malonic acid 
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15. Which of the following sets of reagents X and Y will convert propanoic acid into 
alanine (an amino acid) ? 

© 

0 Br O NH 3 

I! r • I II r I 

H 3 C—CH 2 —C—OH ——> H 3 C—CH—C—OH- > H 3 C—CH—C—COO - 


(a) Br 2 ,NaNH 2 (b) Br 2 /P,NaOH 

(c) Br 2 /P, NH 3 (d) Br 2 /HBr,NaNH 2 

16. Identify Z in the following reaction sequence 

(H,| ,V "” •> 


Ether 


(ii) h 2 o 


(a) CH 3 COOH (b) CH 3 MgI (c) CH 3 COCl (d) CICH.COOH 
17. R —CH 2 — CH 2 OH can be converted into 7?CH 2 CH 2 COOH The correct 


sequence of reagent is : 

(a) PBr 3 ,KCN,H + (b) PBr 3 ,KCN,H 2 

(c) KCN,H + (d) HCN,PBr 3 ,H + 

18. (CH 3 ) 2 C==CHCOCH 3 can be oxidised to (CH 3 ) 2 C=CHCOOHby : 
(a) Chromic acid (b) NaOl (c) Cuat300°C (d) KMn0 4 


19, The compound B is : 

CH 3 CH 2 COOH 


Ale. KOH v „ 


(a) CH 3 CH 2 OH (b) CH 3 CH 2 COCl 

(c) CH 2 = CHCOOH (d) CH 3 — CHC1—COOH 

redP LiAlH. 

20. A ^— CH 3 COOH- > B. What is not true for A and B ? 

(a) A is hydrocarbon of general formula C„H 2n+2 while B belongs to alkanol 

(b) A can be obtained by reducingCH 3 CH 2 C1 while B by its hydrolysis 

(c) A is alkene while B is alcohol 

(d) A and B both belong to different homologous series 

© COOH 

21. In the reaction A ■ KCN ) B ) H 2 C 

reflux z \ 

COOH 

Identify A : 

OH Br 

(«) H 2 C (b) h 2 c^ 

CHOOH COOH 

/ NH2 

(c) H 2 C (d) All are correct 

COOH 

22. Give the order of sodalime decarboxylation of the following acid. 

(I) CH 3 COOH (II) CH 2 =CH—CH 2 —COOH 
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(III) CH 2 (COOH) 2 


(IV) o 2 n 


NOb 



(a) I > II > III > IV (b) III > IV > II > I 

(c) IV > III > II > I (d) I > III > II > IV 



(a) CH 2 —CH 2 andOHC—CHO 

(b) OH—CH 2 —CH 2 —OH andOHC—COOH 

(c) CH 2 — CH 2 and HOOC—COOH 

OH OH 


(d) HO — CH 2 -—CH 2 —COOH and HCOOH 

24. Arrange the following compounds in decreasing order of acidity. 

(i) ClCH 2 CH 2 CH 2 COOH (ii) CH 3 CHClCH 2 COOH 

(iii) CH 3 CH 2 CHClCOOH 

(a) 1 > II > III (b) III > II > I (c) I > III > II (d) III > I > II 


NaNj+Conc. H 2 S0 4 . 

25. HiC—CH 2 —COOH----- > X by reaction R , 

3 | Br,/P , A . „ 

I-—- > Y by reaction R 2 

A 

Which is the correct alternate ? 

X Y R \ 

(a) CH 3 CH 2 NH 2 H 3 C—CHCOOH Schmidt 


*2 

HVZ 


Br 


(b) CH 3 CH 2 CONH 2 CH 3 CH 2 COBr Schmidt HVZ 

(c) CH 3 CH 2 NH 2 CH 3 CH 2 COBr Schmidt HVZ 

(d) None of the above 

H 3 O® diazomethane 

26. X and Y in the reaction sequence R —C=N- >Y, are 

given by the set: 

(a) Carboxamide, Carbonitrile (b) Carboxylic acid, Carbonitrile 

(c) i?COJH,i?COOCH 3 (d) tfCONH 2 ,J?COCH 3 

27. Which of the following organic acid decolourises bromine water as well as forms 


anhydride ? 

(a) HOOC—COOH 
H—C—COOH 


(b) HOOC—CH 2 — COOH 
H—C—COOH 


(c) H—C—COOH 


(d) HOOC—C—H 
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28. The compound which on reduction with LiAlH 4 gives two alcohols is : 


(a) CH 3 COOCH 3 (b) CH 3 COOC 2 H 5 

(C) CH 3 COCH 3 (d) CH 3 CHO 

29. Consider the following sequence of reactions. 


A B C D 



Identify A, B, C and D. 

(a) — F,— COOH, —COCH 3 , —OCH 2 CH 2 CH 3 

(b) — CHO, —COOH, —COCI, —COCH 2 CH 3 

(c) —Br,COOH, — COCI, —COCH 2 CH 3 

(d) —Br, —COOH, — COCI, —CHO 


30. CH 3 COCI+C 2 H 5 0 ——->CH 3 COOC 2 H 5 + HC1. The function of pyridine 


in the above reaction is : 

(a) to absorb liberated HC1 
(c) both (a) and (bj 
31. CH 3 COCI can react with : 

(a) C 6 H 5 OH 

/ 0H 

(c) C 6 H 4 (ortho) 

X COOH 


(b) to catalyse the reaction 
(d) none of these 

(b) C 6 H 5 NH 2 

(d) all of these 


32. The end product in the reaction is : 
CH 3 CONH 2 —B 


HNO, 

AC -4Z)- 


Cu 


300° 


AE 


(a) CH 3 CHO (b) CH 3 COCH 3 

(c) CH 3 COOC 2 H 5 (d) (CH 3 CO ) 2 6 

33. Hofmann bromamide reaction involves the intermediate formation of: 

(a) a species with electron deficient carbon 

(b) a species with electron deficient nitrogen 

(c) a species with negative charge 

(d) a free radical species 

CC1 

34. i?COOAg + Br 2 ”—* R —Br + AgBr +C0 2 . This reaction is called : 

(a) Wurtz reaction (b) Hunsdiecker reaction 

(c) Friedel-Crafts reaction (d) Kolbe reaction 

35. Main product of the reaction is : CH 3 CONH 2 + HN0 2 - > Product 

(a) CH 3 NH 2 (b) CH 3 CH 2 NH 2 (c) CH 3 COOH (d) CH 3 OH 

36. The reaction, CH 3 COOC 2 H 5 — > C 2 H s OH+CH 3 CH 2 OH, is called: 

(a) Claisen reduction 


(b) Claisen condensation 
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(c) Bouveault-Blanc reduction 


(d) Tischenko reduction 


37. The reaction CH 3 CONH 2 Na °- ^, gives : 

(a) CH 3 Br (b) CH 4 (c) CH 3 OBr (d) CH 3 NH 2 

38. The reaction of acetaldehyde in the presence of Al(OC 2 H 5) 3 produces : 

(a) CH 3 CH(OH)CH 2 CHO (b) CH 3 CH=CH—CHO 

(c) CH 3 COOC 2 H 5 (d) No reaction 

39. Methyl acetate on treating with excess ofC 2 HjMgBr produces : 

c 2 h 5 


ch 3 

I 

(a) CH 3 —C—OH 

ch 3 

c 2 h 5 

I 

(c) c 2 h 5 — g—oh 
c 2 h 5 


.(b) CH 3 —C—OH 

c 2 h 5 

ch 3 

I 

(d) CH 3 —C—OH 
C 2 H 5 . 


-4(^)-^(5)-^4(C) 


40. In a set of reactions, propionic acid yielded a compound (£>). 

CH 3 CH 2 COOH S ° Cl2 > (g)-^(C)-^4(Z)) 
The structure of (T>) would be : 

(a) CH 3 CH,NHCH 3 (b) CH 3 CH 2 NH 2 

(c) CH 3 CH 2 CH 2 NH 2 (d) CH 3 CH 2 CONH 2 

41. The end product in the following series of reaction is : 

NH, 

CH 3 COOH-- 

(a) CH 4 (b) CH 3 OH 

(c) acetonitrile (d) ammonium acetate 

42. The end product in the following sequence is : 

Acetamide P2 ° 5 ) (A )— 4H > {B) 

(a) CH 3 NH . 2 (b) C 2 H 5 NH 2 (c) CH 3 CN 

43. C 6 H 5 COOCH 3 + , 8 0H _ -> A+B 

In the above reaction, products A and B respectively are : 

O o ' 8 


(d) CH 3 COONH 4 


(a) C 3 H 5 C—O" +CH 3 0 18 H 
O 


(b) C 2 H 5 —C—O 18 +CH 3 OH 

o 18 


(c) C 2 H 5 — C—O 18 +CH 3 OH (d) C 2 H 5 — C—O +CH 3 OH 
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O 


// 


44. The reaction of C with a mixture of Br 2 and KOH given R —NH 2 as a 

R' X NH 2 

product. The intermediates involved in this reaction are : 

.0 


(a) 


// 


(b) /? —N=C=0 


R' x NHBr 
(c) R —NHBr 


// 


O 


(d) X. Rr 
R X X N /Br 
/ 

Br 

45. In which of the following reactions propionic anhydride is not obtained ? 

(a) CH 3 CH 2 COOH- P - ° sM > 

(b) CH 3 CH 2 COCI+CH 3 CH 2 COONa-> 

(c) CH 3 CH 2 COOH + (CH 3 CH 2 C0) 2 0 

(d) CH 3 CH 2 COOH + (C 3 H 7 C0) 2 0 

46. Z = ? for following reaction : 


CH 3 CHO 


dil. H 2 S0 4 




SOCl 2 v CHjCOONa 




»Z 


(a) CH 3 CHO (b) (CH 3 C0) 2 0 

(c) (CH 3 ) 2 CHCH 2 COOH (d) (CH 2 C1C0) 2 0 

47. Which one of the following is an example of Rosenmund’s reduction ? 

(a) CH 3 C0C1 -- : “ a 2 SQ ^> CH 3 CHO + HC1 


_ . __ „ _ (i) SnCl 2 —HC1 

(b) ch 3 c _n- 7s __->CH;CHO + NH 4 CI 

LiAlHj 

(c) CH 3 COOH-CH 3 CH 2 OH + h 2 o 

LiAlH. 

(d) CH 3 COCl->CH 3 CH 2 OH + HC1 

48. Among the given compounds, the most susceptible to nucleophiiic attack at the 
carbonyl group is: 

(a) MeCOOCOMe (b) MeCHO (c) MeCOOMe (d) MeCOCl 

49. In a reaction, 

C 2 H 5 CN 

(A), (B) and (C) are: 

(a) CH 3 COOH,CH 3 COONH 4 andCH 3 CONH 2 

(b) CH 3 COCl,CH 3 CONH 2 andCH 3 COONH 4 
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(c) C 2 H 5 COOH,C 2 H 5 COONH 4 andC 2 H 5 CONH 2 

(d) C 2 H 5 CONH 4 ,C 2 H 5 CONH 2 andC 2 H 5 COOH 

50. Which of the following esters cannot undergo Claisen self condensation ? 
(a) CH 3 CH 2 CH 2 CH 2 COOC 2 H 5 (b) C 6 H 5 COOC 2 H 5 

(c) C 6 H n CH 2 COOC 2 H 5 (d) c 6 h 5 ch 2 c6oc 2 h 5 


m LEVEL-2 m 


CH,MgBr C 0 2 . 

1. H 3 C—C=CH---» CH 4 + A —5~»: B 


B will be : 


(a) /V . - (b) 


CMgBr 


(c) 


( d) 


O 

aA. 


2. Consider the given reaction; flCOOAg- > R —Br 

CCI4 

Which one of the following acids will give maximum yieldof R —Br in the above 
reaction? 

(a) —COOH (b) /\/ 


(c) ——COOH 


(d) All will give same yield 


3- Ph—U-COOH 


Cone. H2SO4 


CH 3 

Ph—I—NH 2 


The above reaction is known as : 
(a) Schmidt reaction 
(c) Hofmann rearrangement 
O 


(b) Curtius reaction 
(d) Lossen rearrangement 


4. Ph—CH—C—OH-»(X) 


. (^T) will be : 

(a) Ph—CH—C—O 

V ' 


(c) Ph 


(b) Ph—CH=C=0 


(d) none of these 


O 
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Na 2 fFe(CO) 4 ] 11 

5. Ph—CHO+Ph—CHO---> Ph— C— 0—CH 2 —Ph. This reaction 


is known as: 

(a) Claisen rearrangement 
(c) Perkin reaction 
O 


(b) Tischenko reaction 
(d) Cannizzaro reaction 



C 2 H 5 O e Na® 


C 2 H 5 OH 


H*) 



7. Which one of the following compounds gives carboxylic acid with HN0 2 ? 
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Which of the following will not form? 

H( V\ 

Aon 


(a) 


u 


■0» V'X 


OH 


(c) 


O 

A 




P 2 0 5v „ CHjMgBr „ Ca(OH) 2 „ A 

A ) I (T\ r w ^ / A 

A H 3 ®0 * h 


S will be : 
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O 

II 


«D-K] 

*©- 


(d) 


D 


l.ND 3 , A 
COOH ; , 


\ I.NH 3 ,A 


2. KOH, Br 2 


2. KOD, Br 2 

(a) ‘JTis NH 2 and Y is 

(b) *Jf* is ( ( ) )—ND 2 and r is 






nd 2 

nh 2 


(c) Both are (( ))—NH 2 

(d) Both are ^J^—ND 2 

15. PhCOOH and Ph—CH 3 can be separated by: 


(a) NaHCOi 
(c) H 2 0 


(b) aq.NaHC0 3 + n-Hexane 
(d) n-Hexane 


>«• 


nh, .v r 


Pyridine 
Find out structure of 7 : 


h 2 o 


o 


H 


(a) Ph fl (b) Ph/^N- 


\ 


X 


OH 


(b) Ph/S/ (c) Ph—N x/ (d) Ph I 

I X N A 

H I 

H 


17. -^U . Product; 

|| Moist Pyridine A 

O 



o 



Carboxylic Acids and Its Derivatives 


437 


18. The correct sequence of reagents for the following conversion is : 



NH 2 only 

ft 

c— nh 2 


NH 2 and HCOOH 


C—OH + NHj 


20. Arrange the following amides according to their relative reactivity when treated 
with Br 2 in excess of strong base. 

9 _ jj ,—v j? 

<T))-C-NH 2 . HjC—(Q>—C—NHi-OiN—^O)—C—NHj 


o 

11 

c— nh 2 


(a )P>Q>R>S (b) R>S>P>Q 

(c )Q>P>S>R (d) S>P>Q>R 

21. Which of the following compounds cannot give Hofmann rearrangement? 

ch 3 o o 

i ll II 

(a) Ph—C—C—NH 2 (b) CH 3 —CH 2 — C—NH—Ph 
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O 

„„ II '8 Cone. H 2 S0 4 

22. H 3 C—C—OH + C 2 H 5 OH- > (X) 

O 


H 3 C—C—OH + (CH 3 ) 3 C—OH 


is Cone. H 2 S0 4 


>(Y) 


In the above reaction (A') and (7) are respectively : 

O O CH, 

ll .. 11 1 

(a) CH 3 —C—O—C 2 H 5 andCH 3 —C—O—C—CH 3 

CH 3 

O O CH 3 

II 18 II „ j 

(b) H 3 C—C—0—-C 2 H 5 andH 3 C—C—O—C—CH 3 


O 


CH 3 

O CH 3 


(c) CH 3 — C—O—C 2 H 5 and H 3 C—C—O—C—CH 3 


O 

II 


ch 3 

o ch 3 

II ■ . J 


18 


(d) CH 3 — C—O—C 2 H 5 and CH 3 —C—O—C— CH 

CH, 



NaBH 4 


» Product 
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The main product is : 



OH 


Product I and II are respectively : 
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Product A and B are : 

(a) Metamers (b) Position isomer 

(c) Enantiomer (d) Diasteredmers 

28. An optically active compound ‘ X ’ having molecular formulaC 4 H 8 0 3 . It evolves 
CO 2 with NaHCOj. ‘X’ on reaction with L 1 AIH 4 give achiral compound. 'X’ is: 


(b) COOH (c) 


h (d) yy 

OH o 


29. There are three isomeric tetracarboxylic acid. 

COOH COOH COOH 

i/OOH J. .COOH JT /COOH 

©( 

| COOH TIOOC COOH HOOC^I 

COOH COOH 

( p ) ( Q ) ( R ) • 

Which of these form two isomeric monoanhydrides? 

(a) only P (b) only P and Q (c) onlyg (d) P,Q and R 

OO 

-- /7-n\ IJ U Cone. HiSOii NiH 


COOH 

(*) ' 


C—C—OH 


Cone. H 2 S0 4 N 3 H 


The final product ‘X’ is : 
O 

II 

(a) Ph—C—NH 2 
O 0 


(c) Ph—C—C—NH 2 
O 


Cl— c 


Cl—c 


c^ci 


(d) Ph—C—NH—NH 2 


L 1 AIH 4 Cone. H 2 S0 4 


The final product (X) is : 
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32. Consider the following sequence of reaction 

OH e 

A -» B + CH 3 CH 2 COO 


(c u h i 4 o 2 ) 


1. KMn0 4 /OH 

2. H® 

COOH 



COOH 


The compound A is : 



33. Following two methods are used for the preparation of acid 

Mg l.C0 2 

(I) -> R —Br ——> 7?MgBr- s — >R —COOH 

ether 2.H®0 

NaCN ' H® O 

(II) -> R —Br-> R —CN- >R —COOH 

Out of these two method which will be suitable for following conversion? 

ch 3 ch 3 

<g)-CH 2 -i-Br-» ((3^CH 2 —<j:—COOH 

ch 3 ch 3 

(a) Both I and II (b) Only I (c) Only II (d) None of these 

34. Which reaction would best accomplish the following conversion? 



(a) LiAlH 4 , Collins reagent (b) NaBH 4 , Jones reagent 

OH 

(c) NaBH 4 ,Cr0 3 ,H® (d) [ / H®, NaBH 4 , H®0 

k OH 
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UAIH4 


H 2 0 


■> Product: 



(d) 



O 


•N , 


o 

( a ) H 3 C—C—N O 

1 ! r\ 

(c) H 3 C C N_ J 

o 

A 

R 


(b) H 3 C—C—O_N H 

O 

(d) Ph—c—N.H 2 


40. 



R O O R 

.V V 


prQducts: 
A 


o 


o 



(a) i?COO®Na® (b) 

OH OH 

41. Find out structure of compound R : 


(c) Both (a) and (b) (d) None of these 


Br 


A / NaCN H3O CH3CH2OH 
Ph/^ - *P — 


(a) 


J, 


o 


Ph 0 


A < b > .A 



H 

O 


(c) 


Ph N ' ' ph 


(d) None of these 



O^/OH 

O^OH 
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(b) Ph' 


OOO 

AAA 


Ph 




49. Predict product formed in the following reaction : 



50. What is the major product obtained in this reaction? 



CHjO^a ) CH 3 CH 2 Br ? 
CH3OH 
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51. What is the major product obtained from the following reaction? 



n 


OEt 


OEt 


52. Which of the following would be the best synthesis of 2, 2-dimethylpropanoic 
acid? 


(a) H 


0 


■(b) H 

O 

(o A 

O 

m A 


e 

H 3 0 

-4 


h 3 o 

. CH 3 MgBr . 

SOBr 2 

KCN 

0 

h 3 0 . 

e ) 

H 3 0 

7 ' 

-^ 

- > 

CH 3 MgBr 

SOBr 2 ^ 

Mg/Et 2 0^ 

co 2 

© * 
h 3 o 

0 * 
h 3 o 

CH 3 MgBr 

SOBr 2 ^ 

KCN 

-> — 

0 

h 3 o ) 


53. Which of the following can decarboxylated most easily? 


(a) CH 3 CH 2 CH 2 COOH 


COOH 



(b) CH 3 —CH=CH—COOH 
COOH 


0,N. 


(d) 



NO, 


no 2 
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54. In the esterification reaction : 



+ CH 3 OH 



Which of the following is formed as an intermediate? 




II 3 C. © /CH 3 



(d) 


55. Which of the following will not produce benzoic acid by oxidation with alkaline 
KMn0 4 ? CH 

I 3 

' (a) Ph—CH 3 (b) Ph—CH 2 —Cl (c) Ph—CH 2 CH 3 (d) Ph—C—CH 3 

CH 3 


56. Which of the following reactions does not involve decarboxylation? 


(a) CH 3 COOAg + Br 2 C ^ 4 > 

O 

I 



(c)^ " 'O e Na® ——> 


57. Which of the following reaction will give racemic mixture? 
COOH COOH 


Br 2 , P 


(a) H j H A 
CH 3 


(b) H- 


-Cl 


KOH 


CH 2 —COOH 


h 2 o, a 
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COOH COOH 



60- H—COOH and H—CHO can be distinguished by : 

(a) Tollen’s reagent (b) Fehling’s solution 

(c) NaHC0 3 solution (d) HgCl 2 solution 



CHO 


The end product B is : 



O (excess) 

The end product C is : 


«.p? 
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(a) NC 


_ CN 
OH 


(c) NC^Y^CN 

o 



Qv OH 


(b) HOv 


(d) ODD 


O 

II 

(b) H—C—OH 



*00 



1. EtO e Na® 1. KOH, A 

65. H 7 C (COOEt),- ) A -> B 

2. Br—CH 2 —-COOEt '2 Hfo 


The end product B will be : 

(a) EtOOC—CH 2 —HC(COOEt >2 




66 . The end product of reaction is : 

^_/° H P + Ch 


KOH (ale.) 
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(a) 


nr 


OH 


O 


67. COOH + 



nr 

OH O 


OH 


O 


(a) 


^3 


/ 


,CHh 


-CH. 


\h 3 


(c) H 3 C—C—OH 



Hg +2 . H 2 SQ 4 ; f 


68 


HCN 


h 3 o,a 




The end product B will be : 

(a) 


>c* -nr 


<c) h 2 c^ 



o 


(d) 



OH 


OH 


69. Consider the following sequence of reaction : 

BaCOj + H 2 SO 4 - ) X (gas) 

^Br-T- ^ g ’ THF > Y will be : 


3. H 3 0 


(a) 


O 


OH 


O 

(b) aA H 


(c) 




Br 


(d) 


O 




H 


O 


70. H 2 C 




o 

II 1 b 2 h 6 
C—OH - 5 —» Product: 

2 . H 2 O 2 .OH 

© 

3. H 3 0 


(b) HO—CH 2 
(d) HO—CH 2 




ff 

C—OH 

CH 2 OH 
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71. Consider the following sequence of reaction : 


C 1 O 3 „ warm 


A ■- - - > B 
(C 4 H 6 0 3 ) 


A 


+ C0 2 


The compound A is : 


<d, Y" 


H<X /O 


72. HO [ OH + I. 

oh HCT^O 


(X); (. X ) will be : 


. .OH . .H 

(a) HCOOH (b) (c) vV 

O 


73. HO / Y N OH KH f° < ) (P); (P) will be : 
OH 


(b) T 'OH (c) HO 
OH 


(a) Yjf 


74. HO^V^OH —— (A); Product (A) will be : 
L__ (excess). 


/V^OH 


(a) /YN (b) 


(c) y ■ (d) I / y 


75. O 


A + CHi—C—H 


CH 2 “COOH 

Identify correct structure of A : 


XX,, 


(a) ho/^OH 


(b) HO vo»^o 


ch 2 oh 
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_ O 

/'"nV 11 „„ PC1 5 , Me 2 NH _ 

76. \L)/— C—OH-- 2 - - >B 


Find structure of compound B ; 

Me 

0 Me 

(c) < C—O— 

Me 


+ X- 



(b) 


(d) 



Me 


h 2 —n; 


/ 

\ 



o 

I]» 


Me 





2. soci 2 aicij 


The structure of compound Y : 
O 

II 

(a) Ph—C—O—Ph 


+ Y 


O 

.11 

(b) Ph—C—NH—Ph 



79. Consider the following sequence of reactions 

,COOH 



ll 

'COOH 

The end product Y has structure : 
.^.COOCHj 

COOCHj 


A+X-WVyy 


(b) 



.COOCHj 

COOH 
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82. Consider the following sequence of reactions 



A+B-^C + D(C 7 h 6 o 2 > 


The structure of compound C is : 

O O 

(a) Ph^° /Ph (t) Ph^ o/Xph (C) 




Ph 
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83. 





1. PhMgBr (excess) 

2. H?0 ’ 


The major product formed in the reaction is : 




Pd, BaSOj 

—r 1 *® 


The structure of product (X): 

(C) H ' 


o 



(b) 

(d) 


H 



X* 


o 


o 


85. The following esters are hydrolyzed by aqueous NaOH: 



OOCH 3 



■OOCHi 



OOCH, 



OOCH, 


CH 3 N0 2 OCH 3 

( A ) ( B ) (C) (D) 

(a) A <B <C <D (b) C<B<D<A (c) D<B<A<C (d) C<D<A<B 
^\^COOH 

86 ' K3C COOH + (CH 3 C00) 2 0 Product: 

O 

^^_xoococh 3 



o 


:h 2 coococh 3 
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^^^COOCOCHj 

(«) (QT < d > ( 

^~^x:h 2 cooh 

87. Consider the following sequence of reaction 


COOH 

CH 2 COOCOCHj 


Ph—C=CH-> A - B (Major) 

h 2 so 4 h 2 so 4 


The structure of major product B is : 


O 

60 A 


Ph 'CH 3 
O 


(b) Ph x v (c> ; 

l Ph 


l,CH 3 MgBr (excess) 

'- ’ 2. H^O 

The product of reaction is : 


(b) HO 


I n 

Y 



(c) \_ I KJn (d) HO \_/ 

89. Which of the following compounds will not liberate ammonia gas on refluxing 
with aqueous NaOH? 

x 

(a) C 6 H 5 CN^ ( b ) w\tt 2 

(c) fOT^N—H (d) Ph—C—NH—CHj 


(c) IQI^ n - h 

O 


_I + CH 3 NH 2 -» (P); Product P is : 

ch 3 

HO NHCH 3 OH 


O 
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91. The major product of the reaction is : 



(1 Mole) 

Major product formed is : 


W JLf 04 (o) p!/ x cl <d> Ph A 
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H 

o i Ah 


94 


]g 


D, 

• Ph x o' "ch 3 
o 

A, 


+ KOH ” 2 £-> A + B 


5 Ah 


(a) Ph OK and HO 
O 

A 

(c) Ph OK and HO 


O 

As 


B Ph 


(b) Ph' 'OK and HO = 


CH 3 

I h H 


ch 3 


o 


18 


(d) Ph—C— OK and HO 


CH 3 

I h XH 3 


H 


95 . The major product formed in the reaction : 

. .OMe phMgBr (excess) 
ph ¥ - 


o 


H®0 


(a) Ph^f 


Ph 


O 


Ph 


Ph Ph 


A 


(b) !A/ 0Me c) <£' w 


o 


o 


96. The products obtained in the reaction 

? H 

A Cone. NaOH , 

Ph /X CCl 3 —a -» Products : 

(a) Ph—CHO and CHC1 3 

(b) PhCHO and HCOO e Na® 

(c) Ph—CH 2 OH and CHC1 3 

(d) PhCOO e Na®,PhCH 2 OH andHCOO e Na® 

97. Identify the reaction among following which is not stated correctly : 

O O 

II * II 

(a) Ph—C—O—C 2 H 5 .+NH 3 - > Ph—C—NH 2 +C 2 H 5 OH 

O 

I! LiAlH 4 

(b) Ph—C—NH 2 ———> Ph—CH 2 NH 2 

H2O 


(c) CH 3 Li+CH 3 OH->CH 3 —O—CH 3 +LiOH 

Br 
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98. The major product formed in the reaction : 



99. Consider the following sequence of reactions 



,COOH 


h 2 —C 6 H 5 


l.SOCi 2 _ Zn-Hg/HCI 

Z AICI3 (Anhydrous/ " * 


B ; Identify B : 


(a) 

(c) 



100. The major product of the reaction :■ 



I 
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101. Consider the following sequence of reaction 

A 


e 

OH © 

B + CH 3 CH 2 COO 



Identify structure of i X ‘: 




Bf X S X Br Br 'S' 'Br 


Br 'S' Br 



Ph ? H 
Ph \J 

(c Xr 


ur» Ph 
H 0 \l/Ph 


(d) 



H 
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(a) 

(c) 


H e EtMgBr (1 Mole) 

- > - » 

(>) (<0 

e OH EtMgBr (1 Mole) 
~ 00 


(b) 

(d) 


e 

OH 

-> 

(i) 

e OH 

-> 

0 ) 



2EtMgBr/H® .HjO 

(ii) 


LiAlH 4 

-» 

(ii) 


1 


(a) 


Na/1iqNH 3 

(I) * 


O 




o 


LiAlH 4 CH 3 —C—Cl 

( 1 ) * ( 2 ) 
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(C) 


LiA!H4 

( 1 ) 


O 

A 

pt/x;! 


( 2 ) 


/jx Zn-Hg/HCI 

(d) —or" 


ch 3 —C—Cl 
( 2 ) 


108. 




(A!); Identify structure of (X) : 



Ph 

I 

(a) Ph—C—OH 

Ph 

O 

II 

(c) ph—C—Ph 


(b) PI 


X 


OC 2 H 5 


OH 

(d) Ph—C—OC 2 H 5 

ic 2 H 5 


110 . 


1. NaOH, H 2 0 _ TJ .. _ ^ . . tT> 

—x - > P ; Identify structure of product P : 

2. H 3 0 



(b) 





« 
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O 

II ' 


O 


(a) (CH 3 ) 3 C—C—CH 2 — C—OH (b) (CH 3 ) 3 C—C—CH 3 
O O O 

II II II 

(c)(CH 3 ) 3 C—C—CH—C— OC 2 H 5 (d) (CH 3 ) 3 C—C—CH 2 —CH 2 — Ph 


CH 2 Ph 


O 

II 

115. Ph 2 CH—C—OH 
Ph 

(a) \c=C=0 

Ph 

O 

II 

(c) Ph—C—Ph 


i.soci 2 

—-> 

2. Et 3 N, A 


Ph Cl 

(b) Ac==C<( 

Ph OH 


(d) None of these 


116. What would be the product of following reaction? 


CH 3 

1 

9 9.ch 3 


U' 


h®/h 2 o 


CH 2 COOH 


HO OH 


(a) 


la: 


ch 3 


CH 2 COOH 

ch 3 



(0 HO^ 0CH S 
HO'''.''Yh.COOH 


(d) None of these 


117. Which reaction occurs at the fastest rate? 

O O 

A s ^ + f’H,—NH„-* fl>) A 


(a) 

(c) 


O 

A 


S''"""- + ch 3 —nh 2 
S''"'"- +h 2 o- > 


(b) + CH 3 —NH 2 -» 


(d) 


o 

A, 


O'"'""- + h 2 o-> 
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118. Find out final product of following sequence of reaction : 

O HSv N H e BuLi BuLi H 2 Q 

+ _J * CHjCHaBr* CHjBr* Hg + 2 /H 9 


H H HS^ 

O 

x 

(a) 

O 

x 

(c) CH 3 CH 2 ^^CH 3 


(b) CHjCH^ H 
O 


(d) H 3 cr ^ch 3 


119. Which is the major product of following reaction? 
O O 



O 
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EXERCISE-2 


MORE THAN ONE CORRECT ANSWERS 




• 1. Which of the following are correct methods for the preparation of propanoic acid? 

HBr Mg C0 2 

(a) H 3 C—CH=CH 2 -> ——>- U 

E ther H *> 0 
BH 3 THF KM 11 O 4 

(b) H 3 C—C=CH -• — >- U 

H 2 O 2 ,30H 

HBr Mg C0 2 

(c) H 2 C=CH 2 - .^ > 

H®0 

(d) H 3 C—CH=C—CH 3 ° 3 ) 

j 3 Ag 2 0 

ch 3 

2. Which of the following carboxylic acids do not undergo decarboxylation simply 
on heating? 

O O 


(a) F 3 C—C—OH 

(c) 



(b) H 2 C=CH—C—OH 


3. Choose the incorrect rate of decarboxylation in the mentioned conditions : . 

O O 

I! II 

(a) H 3 C—CH=CH—-CH 2 —C—OH > H 3 C—CH 2 — CH=CH—C—OH 

(decarboxylation on heating) 

O 

il 

(b) F 3 C—COOH > C1 3 C—C—OH (decarboxylation on heating with sodalime) 

( c ) 0 2 N— > H 3 CO—(decarboxylation on heating 

O. 


with H 2 S0 4 ) 
O 


(d) 



OOH 



OOH 


(decarboxylation on heating) 


4. Which of the following ketoesters are not likely to have been prepared by Claisen 
condensation? 
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O O 


(a) CH 3 CH 2 —C—CH—C—OC 2 H 5 

ch 3 

O O 

II II 

(b) Ph—CH 2 — C—CH— C—OC 2 H 5 

ch 3 

O O 

II II 

(c) Ph—C— CH 2 — C—OC 2 H s 

O O 

II II 

(d) ch 3 — ch 2 — c—o—ch 2 — ch 2 — c—oc 2 h 5 

5. Which of the following reagents cannot be used for the reduction of carboxylic 
acid to alcohol? 

(a) NaBH 4 (b) H 2 and Pt catalyst 

(c) LiAlH 4 (d) NaBH 3 CN 

O Cl o 

II P/C1 2 I II 

6 . R —CH 2 —C—OH———> R —CH—C—-OH 

H 2 O 


Which of the following are intermediate species responsible for product? 


0 

0 

II 

. H 

(a) R— CH 2 — C—Cl 

(b) R —C H—-C—OH 
0 

11 

(c) R —CH == C— OH 

1 

(d) R —CH—C—Cl 

1 

Cl 

1 

Cl 


iV n 

o 


18 

Ox / Ph h 2 Q,H € 


-> Products 


Products are : 

. 

18 

OH 

OH 

( a ) vy OH 

0 

18 

(b) 

0 

(c) J\ nu 

Ph 

(d) A 

Ph 
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8 . Find out correct orders : 

( a ) —OH > —OH (Rate of esterification) 


(b) 


OH 

,OH 


'Y > 


o 


o 


C—OH > 

II 

o 

I O \ o o 


o 


C** (Rate of esterification) 


O 


(c) > (X rt ] >x >x or >x nh (Rate of nucleophilic addition) 


ci \ o /2 

o o 

> A 

OH H OH 
COOH 

HkX-H 


(Acidity) 


9. 





Which of the following reagents can be used in step-1? 
(a) AlClj (b) HC1 (c) PC1 S 

Cl AlClj Na 2 Cr 2 0 7 a 


(d) SOCl 2 


10. Ph 


■~Y 


+ x- 


o 


H®, A 


->Y - >Z: 


(a) JfisfO 



O 




(a) Afis H 
Cl 

(c) FisH 
Cl 


> 


f\ 


> 


< 


H 

COOH 

COOH 

H 


(b) X 
(d) Yis 


>s I — 


COOH 

COOH 

COOH 
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CH 3 

12 . 

ch 2 cooh 


h w /h 2 o 


X+Y: 


(a) „s<°V CH3 

V CH 2 COOH 

OH OH 

(C)*isl |/ CH 3 


(b) Xis' 


(d) risCH 3 —C—H 


CH 2 COOH 

CH 3 


13. Ph—CH 2 —CH— OH — 

(+) 

ch 3 


TsCI KSH 


(a) X is Ph—CH 2 —C H— OTs (b) X is Ph—CH 2 —C H— OTs 


(c) Y is Ph—CH 2 —C H— SH (d) Y is Ph—CH 2 —C H— SH 


14. Ph—CH 2 — O—C—CH 3 + OH- >X + Y : 

18 

(a) X is Ph—CH 2 —OH (b) X is 


(c) risCH 3 — C—O e 


(b) X is Ph—CH 2 —OH 
2 18 q 

(d) risCH 3 — C— O e 


15. /?—cooh+(cf 3 co) 2 o —>x - QH > y+z: 

(a) Y \sR'—C —O —R 


(b) X is R —C—O—C—CF, 

II II 

o o 

(c) Y isR— C—O— R' 

II 

O 

(d) Z is CF 3 —COOH 
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O 



18. 


(a) I is B 2 H 6 , H 2 0 2 /OH 
(c) V is Jones reagent 

h 2 ^q> soc ' 2 



COOH 


(b) VI is Red P +HI 
(d) II is SOBr 2 
AlClj Zn—Hg 

^ Y -——* Z: 

HC1 



20 . 


o 

O 

(a) X is aA 

o OH 

0 

(c) ris /\X 

(d)Zis/vA NH / 

w | ien treated with cone. H 2 S0 4 and heated produces A. A 
HO e 


nu e 

when treated with base O H produces B and consequent heating produces C : 
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(a) A is 



0 




0 

« rHft UAIH 4 HBr NaCN H 3 O, CaO CaO,A 

n. c 4 n g u 4 > >-»-» y < -hexanedioic acid 

(*) A 

.COOH 

(d) ris 


(a) Xis 


L-O 


O (b) Y is 



O 


(c) A'is^ 



, x 1. KMn0 4 . OH 

(a) C 6 H 5 CH,OH---> 

2.H3O® 

CO, 

(c) C 6 H 5 MgBr- U 

nfo 


(b) C 6 H 5 —C—CH 3 

e H ®° 
KMn0 4 , OH 

(d) c 6 h 5 ch 3 -» 


o 


~ ■—' COOH U- 

22. Which of the following can be used for the synthesis of benzyl acetate? 

(a) Ph—CH 2 —OH + (CH 3 CO) 2 0-* 

O 

• II H® 

(b) C 6 H 5 —CH 2 OH + CH 3 —C—OH-> 

O 

II Base 

(c) C 6 H 5 CH 2 OH + CH 3 —c—Cl-> 

NaOH 

(d) C 6 H 5 CH 2 OH+CH 3 COOH-» 

23. In which of the following reactions is benzoic acid the major product? 

Cl 2 + NaOH 


24. Acid anhydride can be prepared by : 

(a) C 6 H 5 CP0H + CH 3 C0C1 Pyndme ) 

(b) C 6 H 5 COO e Na® + C 6 H 5 COCl--> 

(c) C 6 H 5 CONH 2 + CH 3 COO e Na®-> 

^COOH 

«Dl a 


Hro 



COOH 
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25. The oxidation of which of the following compounds with KMn0 4 ,0H/A 

followed by treatment of acid will give benzoic acid? 

(a) C 6 H 5 CH 3 ( b ) C 6 H 5 CH=CH—CHj 

II 

(c) C 6 H 5 Cs=C—CH 3 (d) C 6 H 5 —C—CH 2 OH 

26. The intermediates formed during the reaction: 

CCi 4 

C 6 H 5 CH 2 COOAg + Br 5 ——» C 6 H 5 CH 2 Br 


O 


(a) C 6 H 5 — CH 2 — €—O* 
(c) Br* 


(b) C 6 H 5 CH 2 


(d) < w^ _Br 

27. Which of the following reactions are used in the preparation of alcohols? 

° LiAIHi . 


(a) CH 3 CH 2 Br + aq. KOH ■ 
O 

A Na/EtOH 

och 3 -‘ 


(b) 


A 


(d) CH 3 CH 2 C1 


h 2 o 


o 

PC1 5 N 

28. R —C— R’ - *R'- —C—NH— R 

N—OH 

Which of the following statements are correct for above reaction? 

(a) Reaction is intermolecular 

(b) Reaction is acid catalysed 

(c) It is the trans hydrocarbon radical with respect to the OH group tnat 
migrates. 

(d) The rearrangement is intramolecular 

29. Which of the following statements are correct for benzoic acid? 

(a) Nitration gives o -and /?-nitrobenzoic acid 

(b) Bromination gives m-bromo benzoic acid 

(c) The Friedel-Crafts reaction with CH 3 —C-—C1/A1C1 3 gives m-carboxy 


acetophenone. 

(d) The reaction with oleum gives 3-sulphobenzoic acid 
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30. In which of the following esters the a-hydrogen is acidic? 


O 

II 

(a) H—C—OC 2 H 5 
O 

II 

(c) CH 2 —C—OEt 
CN 


O 


(b) 0 2 N—CH 2 —C—OC 2 H 5 
O 

II 

(d) Ph—CH 2 — C—OEt 


31. Which of the following would be decarboxylates readily when heated? 

o o O 0 0 

AA (c) AA 

0 0H 


(a) 



(b) 


(d) /\^ 


COOH 


COOH 


OO, • NaBH4 Cone. HBr 



(a) (X) is /y 
O 


.C1/A1CI-. 


Ph—CH—C 2 H 5 , 

COOH 

OH 

I 

(b) (Y) is Ph—CH—CH 3 


Br 


(c) IF is [Q 



(d) M 


IS 



33. Compound (^)C 8 H 6 0 2 on treatment with aq. NaOH followed by acidification 
gives (5)CgH 8 Oj which on oxidation gives benzoic acid only : 

O OH 
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34. Which of the following will liberate C0 2 on reaction with NaHC0 3 ? 

(b) CH 3 COOH 



OH 


(d) £ 


OH 

OH 


35. In Hofmann bromamide degradation reaction 

O 

II 

R— C—NH 2 + KOH + Br 2 -> 

intermediates are: 

(a) tfCONHBr (b) /?NCO (c) f?NH 2 

36. C 4 H,,N + HN0 2 —->C 4 H 10 O(3° alcohol) 

{X) 

(X) will give: 

(a) carbylamine reaction 

(b) Hofmann mustard oil reaction 

(c) diazonium salt with HN0 2 

(d) base insoluble product with Hinsberg reagents 

37. Which of the following compounds will give HVZ reaction? 

O COOH 


(d) none of these 



(a) [OJ ' OH (b) 

38. In the given reaction 



COOH 


(c) 


COOH (d) 



0 

II 

R —C—OH 


(X) 


O 

II 


(X) will be: 
(a) CH 2 N 2 


(b) CH 3 OH/H € 
OH 

I 


* R— C—O—CH 3 
(c) MeCOOH (d) Me 2 S0 4 


PhMgBr 

39. P - - - > CH, —C— Ph 

h®/h 2 o 3 | 

Ph 

Identify structures of P : 

O 


O 


(a) CH j—C—Cl 
O 

II 

(c) CH 3 —C—Ph 


(b) CH 3 — C—OC 2 H 5 


(d) CH 3 OH 
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40. An ester A of the formula C 5 H 8 0 2 on acidic, hydrolysis gives an acid B, which 
reduces Tollen’s reagent and an alcohol C, which gives iodoform test. Ester A can 
also be converted into alcohol B by reaction with excess of Grignard reagent D. 


(a) A is H—C—O—CH 


./ 

\ 


,CH 3 


o 


CH, 


(c) C is HO—-CH 


/ 


-CH 3 


\h 3 


(b) B is H—C—OH 

II 

O 

(d) D is C 2 H 5 MgBr 


O 


NaOH 


41. H,C—C—O—C=CH, + H,0- 


-^X + Y 


H?0 


X and Y are : 


Ph 


O 


(a) X is CH 3 — C—O—CH 2 —Ph (b) Y is HCHO 
O 


(c) Y is H 3 C—C—OH 



O 


11 PhC0 3 H LiAlH 4 

43. Ph—C—Ph-> A -- 


(d) X is Ph—C—CH 3 

II 

O 



»fl+C 


B and C are respectively : 


(d) ail of these 


O 


(a) Ph—CH 2 — OH 


(b) Ph—C—O—Ph 
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48. Which of the following reactions can be used to prepare lactones (cyclic esters)? 



49. Which of the following will give cyclic products upon being heated or being 
treated by an acid? 

OH O O 



50. Consider the following reaction sequence 

2CH 3 MgBr H 0 /H 2 O 


(S)<- 


h®/h 2 o 


(A) 


(a) Compound A can be 


(b) Compound A can be 


(c) Compound B can be 




O 


(d) Compound B can be 



exercise-3 


Passage-1 


Compound A having molecular formula C 7 H 7 N0 2 can undergo reduction with 
Sn + HCL Treatment of A with KMn0 4 gives a compound B (C 7 H 5 N0 4 ) which has 
lower boiling point compared to its other isomer. B when treated with SOCl 2 produces 
C. C when treated with CH 2 N 2 produces D of molecular formula C 8 H 5 N 3 0 3 . D when 
treated with Ag/H 2 C) produces E . 
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1. Find out structure of A : 



N0 2 


no 2 

2. Find out structure ofC : 



3. Find out structure of E : 



CH 2 COOH 




COC1 



COC1 





Passage-2 


An organic compound A on acid hydrolysis produces B, an amino acid. B on 
treatment with HN0 2 gives C. C on heating with cone. H 2 S0 4 produces a lactone D. A 
can also be synthesised by the reaction of cyclopentanone with H 2 N—OH followed by 
treatment of cone. H 2 S0 4 . 

4. What is the structure of compound A ? 



H 


5. Find out structure of D : 



(b) 



/S/N/ 

(d) HOOC 



Passage-3 _ 

An organic compound (/4)C 5 H 10 O 2 reacts with Br, in presence of phosphorus to 
give ( B ). Compound ( B ) contains an asymmetric carbon atom and yields (C) on 
dehydrobromination. Compound (C) does not show geometrical isomerism and on 
decarboxylation gives an alkene (D) which on ozonolysis gives E and F. Compound 
(E ) gives positive Schi ff test but (F) does not. 

7. Identify correct structure of A : 

\/w OH II 

[f fl-0 /|j (C) -{-C—OH (d) None of these 

O O 


8 . Find out structure of D: 




Passage-4 
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10. Choose the correct case of hydrolysis for the following molecules : 

0 0 n 

II II H 

CH 3 —C—OCPh 3 ,CH 3 — CH— C—O—CPh 3 , Ph— CH— C—O—CPh 3 


(P) 


ch 3 


( Q ) 


ch 3 


(R) 


0 

II 


CH 3 CH 2 —CH— C—O—CPh 3 


CH 3 


(S) 


(a ) P>Q>R>S (b ) P=Q=R=S (c ) S>R>Q>P (d) Q>P>S>R 

9 18 

I! h 2 o 

11. CH 3 —C—OCMe 3 -> Products : 


h 2 so 4 


18 

o 


o 

II II 18 

(a) CH 3 —C—OH + Me 3 C—OH (b) CH 3 —C—OH+Me 3 C—OH 

O O 

II 18 H 

(c) CH 3 — c— OH + Me 3 C—OH (d) CH 3 — C—OH + Me 3 C— OH 

12. Which of the following will give the racemised product on hydrolysis in presence 
of H 2 S0 4 ? 

O 

(a) Ph—CH—C—O—CH 2 CH 3 
CH 3 



ch 3 
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An optically active ester 'F' have molecular weight 186. Hydrolysis of ‘F’ gives 
two optically active compounds ‘G’ and ‘H’. ‘G’ which is soluble in NaOHand ‘H\ 
‘ H' gives a positive iodoform test and on warming with cone. H 2 S0 4 gives 7’ with no 
diastereomers. When Ag salt of ‘G’ reacted with Br 2 , racemic mixture is formed. 
Optically active ‘ J' is formed when i H' is treated with TsCl and then with NaBr. 

16. Find out structure of F : 



O 


17. Find out correct structure of 1 : 



18. What would be the structure of F if FI gives negative iodoform test? 
O O 

(a > (b > 

(0) /vV 0 W (d) 

O 

Passage-7 



O ® 

^ + ZA- J!2 ^5(c 8 H 1 ob) 
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B + PBr 3 -> C 

C + NaCN ——> D 

D + H 2 S0 4 —E (C 9 H 10 O 2 ) 


E + SOCl 2 - >F 

F + A1C1 3 -> G 



20. The compound (F) must be : 
O 



O 


21 . The compounds D and F must be : 



Passage-8 ___ 

The Hunsdiecker reaction is believed to proceed by a free radical mechanism and 
involves the formation of an acyl hypohalite. 

O ■ O 

I! II 

A. R —C—O—Ag +Br 2 - >R —C—O—Br+AgBr 
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O 

II 


O 


B. R —C—O—Br- >R— C—O + Br 

0 

II . 

C. R—C—O -> R' + CO 2 

O O 

II II 

D. R • +R —C—OBr-> R —Br + R— C— O* 

O 

li Br 2 

22. Ph—CH — CH—CH— C—OAg -—> Product 

I A • 

CH 3 

The major product is : 

(a) Ph—CH = CH—C H— Br 

I 

CH 3 

Br 

I 

(b) Ph—C H —CH=CH—CH 3 

Br 

I ' 

(c) Ph—CH= C —CH 2 —CH 3 

(d) Ph—CH = CH—CH—CH,Br 

I 

ch 3 

ch 3 o 

I II Br 2 

23. H 3 C—C— C—OAg -^-4 Major product: 


CH 3 

ch 3 

,, I 

(a) H 3 C— C—CH 2 —Br 
CH 3 


(c) H 2 C—C. 


/ 

\ 


CH 3 


ch 3 


ch 3 

(b) H 3 C—(j^—Br 
CH 3 

CH 3 CH 3 

I I 

(d) h 3 c—c—< j:— 
ch 3 ch 3 


ch 3 
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24. The rate determining step is : 

(a) Step I (b) Step II 

(c) Step III (d) Step IV 



(G) 

25. Find out correct combination of ‘A ’ : 

O . O 


e 11 © o 

(a) C 2 H 5 O, Cl—C—OC 2 H 5 (b) C 2 H 5 0, CH 3 —C—Cl 

O O 


e H ' - . H 

(c) C 2 H s O, CII 3 —C—OC 2 H 5 (d) H® /H 2 0,CH 3 —C—OC 2 H 5 

\ 26. Identify 'C : 

(a) C 2 H 5 O, CH 3 CH 2 ~I (b) H® /H 2 0, A 

(c) /\MgBr, H 0 /H 2 O (d) None of these 

27. Name of the reaction which converts F into G : 

(a) Cannizzaro reaction (b) Claisen condensation 

(c) Aldol condensation (d) Reformatsky reaction 
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(d) Ph—C—CD— C—OH -» 

II I II 

o ch 3 o 

2. Column (!) 

OH 

I 

(a) Ph—CH—COOH-> 

(b) Ph—C H— CHt —COOH — 

I ' 

OH 

(c) Ph—CH—CH 2 —CH 2 —COOH—^ 

OH 

(d) HO—CH 2 —COOH — 

3. Column (I) 

O 

II h®/h 2 o 

(a) H 3 C—C—O—CH 2 CH 3 - > 

O 

II h®/h 2 o 

(b) H 3 C—C—O—CPh 3 -» 

Ph O 

I II H®/H 2 0 

(c) Ph—C— C—O—CH 3 -> 

I 

Ph 

O 

II oh/h 2 o 

(d) CH 3 CH 2 — C—O—CH 3 -» 

4. Column (I) 

O 

(a) Ph—C—NH 2 -> Ph—CH 2 OH 



(c) Ph—CH = CH—COOH 


S. CO 2 will evolve 

Column (II) 

P. Cyclic 

Q. Exhibit geometrical 
isomerism 

R. Can be optically active 


S. Lactone 

Column (II) 

P. Bimolecular 

Q. Unimolecular 

R. Alkyl cleavage 


S. Acyl cleavage 

Column (II) 

P. B 2 H 6 ,AcOH,H 2 0 

Q. LiAlH 4 

R. H 2 ,Pd-BaS0 4 
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(d) CH 3 —C—Cl 

II 

S. None of these 

ii 

0 

5. Column (I) 

Column (II) 

(a) 

P. Hydrolysis 

0 

(b> Y" 

Q. Esterification 

11 
o 


(c) /yV ^ 

R. Saponification 

11 

0 

(d> ^ 

5. Acid Base reaction 

11 

0 

6. Column (I) 

Column (II) 


O 

II 

(a) — C—OH 

O 

II 

(b) — C—Cl - 

O 

II 

(c) —G—OR' 

O 

II 

R —C, 

(d) >0- 

R—C 

II 

O 


-4 —ch 2 oh 

4 — ch 2 oh 

-4 — ch 2 oh 


4R—CH 2 OH 


P. LiAlH 4 

Q. NaBH 4 

R. B 2 H 6 /THF 

S. H 2 /Pd 


EXERCISE-5 


INTEGER ANSWER TYPE PROBLEMS 


1. Examine the structure of following compounds, and find out number of 
compounds that will undergo decarboxylation in presence of heat. 
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Exercise-1 : Only One Correct Answer 












1. <C) 

2. (c) 

3. (b) 

4. (c) 

5. (c) 

6. (d) 

7. (b) 

8. (d) 

9. (d) 

10. (a) 

.11. (d) 

12. (b) 

13. (d) 

14. (a) 

15. (c) 

16. (d) 

17. (a) 

18. (b) 

19. (c) 

20. (c) 

21. (b) 

22. (c) 

23. (c) 

24. (b) 

25. (a) 

26. (c) 

27. (d) 

28. (a) 

29. (c) 

30. (a) 

31. (d) 

32. (a) 

33. (b) 

34. (b) 

35. (c) 

36. (C) 

37. (d) 

38. (c) 

39. (a) 

40. (b) 

41. (c) 

.42. (b) 

43. (c) 

44. (b) 

45. (d) 

46, (b) 

47. (a) 

48. (d) 

49. (c) 

50. (b) 

level-2 

■ 









i‘(c) 

2. (b) 

3. (a) 

4. (c) 

5. (b) 

6. (c) 

7. (b) 

8. (c) 

9. (a) 

10. (C) 

n- (b) 

12. <c) 

13. (c) 

14. (a) 

15. (a) 

16. (c) 

17. (b) 

18. (b) 

19. (b) 

20. <c) 

21. (b) 

22. (a) 

23. (d) 

24. (c) 

25. (a) 

26. (d) 

27. (b) 

28. (c) 

29. (a) 

30. (b) 

31. (c) 

32. (b) 

33. (b)' 

34. (a) 

35. (b) 

36. <d) 

37. (c) 

38. (b) 

39. (a) 

40. (c) 

41. (a) 

42. (d) 

43. (b) 

44. (c) 

45. (c) 

46. (c) 

47. (b) 

48. (b) 

49. (a) 

50. (b) 

51. (c) 

52. (c) 

53. (d) 

54. (a) 

55. (d) 

56. (d) 

57. (a) 

58. (d) 

59. (c) 

60. (c) 

.61. (c). 

62. (b) 

63. (c) 

64. (b) 

65. (b) 

66. (a) 

67. (b) 

68. (c) 

69. (a) 

70. (d) 

71. (b) 

72. (b) 

73. (a) 

24. <c) 

75. (d) 

76. (a) 

77. (c) 

78. (a) 

79.. (b) 

80. <d)' 

81. (c) 

82. <b) 

83: (a) 

84. (b) 

85. (c) 

86. (a) 

87. (c) 

88. (b) 

89. (d) 

90. (b)| 

91. (c) 

92. (d) 

93.. (a) 

94. (b) 

95. <c) 

96. (d) 

97. (c) 

98. (a) 

99. (b) 100. (a) 

boi; (c) 102. (c) 103. (d) 104. (b) 105. (a) 106. (b) 107. (c) 108, (d) 109. (a) 110. (d)j 

p.11,. (a) 112. (b) 

113. (c) 114. (d) 115. (a) 116. (b). 

117 (a) 

118 (c) 119, (c) 120, (d); 


Exercise-2 : More Than One Correct Answers 


1, 

(b, c) 

2. 

(a, c) 

" 3 / 

(b. 0 

4. 

<”, d) 

5. 

(a, b, d) 

8 . 

(a, c, d) 

7. 

(a. c) 

8. 

(a, b. c) 

9. 

(c,d) 

10. 

(a, c, d) 

11. 

(a, c) 

12. 

(c.d) 

13. 

(a. c) 

14, 

(b, d) 

15. 

(b, c, d) 

16. 

(a, d) 

17. 

[a, b, c, d) 

18. 

(a, b, d) 

19. 

(a, c, d) 

20. 

(a. b, d) 

21. 

(b, c) 

22. 

(a, b, c) 

23. 

[a, b, c. d) 

24. 

(a, b, d) 

*5. 

(a, b, c, d) 

26. 

(a. b, c) 

27. 

(a, b, c) 

28. 

(b, c, d) 

29. 

(b, d) 

30. 

(b, c, d) 

31. 

(c,d) 

32. 

(a, c, d) 

33. 

(a.b) 

34. 

(b, c) 

35. 

(a, b) 

36. 

(a, b, c) 

37. 

(b. c) 

38. 

(a, b, d) 

39. 

(a, b, c) 

40. 

(a, b, c) 

41. 

(c, d) 

42 r 

(b, c) 

43. 

(a,c) 

44. 

(a, b, c) 

45. 

(a, b, d) 

46, 

(b, c. d) 

47. 

(a, b, c) 

48. 

(a. b, d) 

49. 

(a. b, c) 

50 m 

Ja, b v c)_ 










Exercise-3 : Linked Comprehension Type 


,!• (c) 

2 . (b) 

3. (b) 

4. (a) 

5. (c) 

6. (d) 

7, (b) 

8. (c) 

9. (b) 

10. (b)j 

11. (b) 

12 . (d> 

13. (a) 

14. (a) 

15. (c) 

16. (a) 

17. (b) 

18. (d) 

19. (c) 

20 . (b) 


22 . (b> 

23, (c) 

24, (d) 

25. (a) 

26. (b)_ 

27. (c) 



I 
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Exerclse-4 : Matrix Match Type 


1. (a)-* P, PS; 

(b )->P,ff,S; 

(c)-» Q, S ; 

(d)-4 0,S 

2. (a)->P,Q,P; 

(b)->0; 

{c)-» P,P, S; 

(d)-> P 

3. (a)^P r S; 

(b )-><?,/?; 

J (c)-4 0,S; - 

(d)->P,S 

4 . (a) -» $ ; 

(b)-*Q; 

(c)-> S; 

(d)->P 

5. (a)-» S; 

(b) -♦ 0; 

(c) -»P ; 

<d)->P 

6 . (a)->P,f?,S; 

(b)-» P, Q, S; 

(c)-»P,P,S; 

(d)^>P,fl,$ 


Exercise-5 : Integer Answer Type Problems 

— HwHUm _s^ca_ilc2)_ZmZ&jij l I i 


□□□ 








Acetamide is treated separately with the following reagents. Which one of these 
give methylamine ? 

(a) PC! 5 (b) Sodalime ' 

(c) NaOH + Br 2 (d) Hot concentrated H 2 S 0 4 

Reaction of /?CONH 2 with a mixture of Br 2 and KOH gives /?NH 2 as the main 
product. The intermediates involved in the reaction are : 

O 


(a) R —C—NHBr 


(c) R~ N=C=0 


(b) R—NHBr 
(d) R — C —N( 

M 


Which is the best method of preparing 2 ° amine ? 


(a) CH3CI + NH3 —> 

AgCN LiAtH 4 
(C) CH3CI -- 


(b) CH 3 CI 


KCN Sn/HCI 


(d) CH3NH, 


CHCI3/KOH Sn/HCI 


Ethyl cyanide (A) can be converted to ethyl amine {B) by : 

Sn/HCI HjO + NHj/A KBrO/A 

(a) A ■ - -• > g (b) A ---^--->- 

(c) A UAIH4 - > B (d) both (a), (c) are correct 

In Gabriel synthesis, amine is always : 

(a) aliphatic primary amine (b) aliphatic secondary amine 

(c) aromatic primary amine (d) aromatic secondary amine 

In Gabriel synthesis, halide may be : 

(a) benzyl halide (b) ally! halide 

(c) both (a) and (b) (d) tertiary alkyl halide 

CHCl j/Alc. KOH 

In the given reaction sequence C 6 H 5 — CH 2 —NH 2 -——- 


► [ 7 ], [7] will be : 
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(a) C 6 H 5 —CN 
(c) C 6 H 5 — CH 2 - 


(b) C 6 H 5 NC 
(d) C 6 H 5 —CH 2 OH 


8. Predict the nature of the product PCgH 5 CONH2 ) P 

(a) C 6 H 5 NH 2 (b) C 6 H 5 NHD 

(c) C5H5ND2 (d) All of these 

, 9. Which of the following statements is not correct ? 

| (a) Aliphatic amines are stronger bases than ammonia. 

(b) Aromatic amines are stronger bases than ammonia. 

(c) The alkyl group in alkyl ammonium ion more stabilizes the ion relative to the 

amine. I 

(d) The aryl group in aryl ammonium ion less stabilizes the ion relative to the 

amine. 1 

10. The correct sequence regarding base strength of aliphatic amines in aqueous 
solution is: 

(a) fl 3 N>K 2 NH>/?NH 2 >NH 3 (b) /i 2 NH >i?NH 2 > rt 3 N >NH 3 

(c) J? 2 NH > /? 3 N > /?NH 2 >NH 3 (d) «NH 2 > rt 2 NH > R 3 N > NH 3 

11. Decreasing order of basicity of the three isomers of nitro aniline is : 

(a) p -nitroaniline > 0 - nitroanifine> m - nitroaniline 

(b) p- nitroaniline > m - nitroaniline > o- nitroaniline 

(c) m- nitroaniline > p- nitroaniline > o- nitroaniline 

(d) m- nitroaniline > 0 - nitroaniline> p- nitroaniline 

12. Strongest base is : 


NH 2 

II 

(a) NH 2 CNH 2 


\ ® 
.C=Nil 2 

x/ 


(c) C=0 

h 2 n / 

13. Which is the best leaving group ? 
] (a) N 2 (b) OH~ 

■ 14. Which is most volatile ? 

1 (a) CH 3 CH 2 CH 2 NH 2 

CH 3 CH 2v 

(O V 


\ 

C—OH 


(c) NH 2 

(b) (CH 3 ) 3 N 

(d) CH 3 OH 


(d) CH 3 COO" 


15. Which one of the following is used as phase transfer catalyst ? 

(a) Primary amine (b) Quaternary ammonium salt 

(c) Tertiary nitroalkane (d) Tertiaiy amine 
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17. Predict about the relative boiling point of the following two amines. 

(i) O* (ii) h3C ^^ _n—h 

(a) Boiling point of I > II 

(b) Boiling point of II > I 

(c) Both should have equal boiling points 

(d) It can’t be predicted 

18. Carbylamine test is performed in alcoholic KOH by heating a mixture of: 

(a) chloroform and silver powder 

(b) trihalogenated methane and a primary amine 

(c) an alkyl halide and a primary amine ‘ 

(d) an alkyl cyanide and a primary amine 

19. Which of the following statements is not correct ? 

(a) Replacement of halogen by NH 2 in alkyl halide is a nucleophilic substitution 
reaction 

(b) Aryl halideds show more reactivity as compared to alkyl halides in the 
replacements of halogen by the NH 2 group 

(c) During the replacement of halogen by —NH 2 group, ammonia is taken in 
large excess so as to avoid the formation of 20 and 30 amines 

(d) Tertiary alkyl halide generally produces alkene instead of the replacement of 
halogen by NH 2 group 

20. Which of the following statements is not correct ? 

(a) Primary amines show intermolecular hydrogen bonding. 

(b) Secondary amines show intermolecular hydrogen bonding. 

(c) Tertiary amines show intermolecular hydrogen bonding. 

(d) Amines have lower boiling points as compared to those of alcohols and 
carboxylic acids of comparable molar masses. 

21. Which of the following amines from N—nitroso derivative when treated with 
NaNOo and HC1 ? 



22. Hinsberg’s reagent is : 

(a) phenylisocyanide (b) benzensulphonyl chloride 

(c) p - toluenesulphonic acid (d) o - dichlorobenzene 
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O" 

24 - / \ — C H 2 N(CH 3 ) 2 —\=CH 2 +(CH 3 ) 2 NOH.This is called : 


(a) Hofmann elimination -(b) Cope reaction 

(c) Saytzeff reaction (d) Carbyl amine reaction 

25. Cope reaction is : 

(a) S/vl intramolecular (b) S # 2 intramolecular 

(c) E] intramolecular (d) £ 2 intramolecular 

26. Which of the following is Hofmann mustard oil reaction ? 

(a) Reaction of primary amine with CHC1 3 

(b) Reaction of primary amine with CHC1 3 + KOH 

(c) Reaction of primary amine with CS 2 +HgCl 2 

(d) Reaction of aromatic amine with iodoform 

27. C 4 HUN +HN0 2 -» C 4 H ! 0 O, X will give : 

to 

(a) Carbyl amine reaction 

(b) Hofmann mustard oil reaction 

(c) Diazonium salt (as the intermediate) with HN0 2 

(d) None of the above 

28. In the Hofmann-Bromamide rearrangement intermediate compounds are : 

r o 1 


(a) R —CONHBr • (b) [/?— C — N — BrjNa + 

(c) R —N = C : =0 (d) all of these 

29. Which one of the following amines will not give benzoylation reaction ? 




(d) C 6 H 5 —-NH—CH 3 
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30. Which of the following compounds can from alcohol with NaNOi /HC1 ? 


(a) H3C X NH2 

/NH 2 

(b) h 3 c ch 

h 3 c ch 3 

x ch 3 

(c) ch 3 —ch 2 — nh 2 

(d) All of these 

31. Which of the following will not react with CS 2 ? 

(a) C 6 H 5 — NH 2 

(b) CH 5 —NH —CH- 

(c) 0-B 

(d) (^y~ R 

32. In the given reaction CH 3 —CH 2 - 

—NH— CH 2 — CH 2 — Cl 


(i) CH3I (excess) 

---> [X] is the major product; [X] will be : 

(ii) AgOH/A 

(a)CH 2 =CH 2 (b) CH 2 =CHC1 

(c) 1 : 1 ratio of (a) and (b) (d) CH 3 —CH 2 —C! 

33. Predict the nature of P in the following reaction. 


HONO 

Me 3 CCH 2 NH 2 —» P (main product) 

(a) Me 3 CCH 2 OH (b) Me 2 CCH=CH 2 

(c) Me 2 C(OH)C 2 H 5 (d) Me 3 CCH 2 NH(NO) 
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36. Which of the following is an enamine ? 




37. Which of the following amines will react with cyclohexanone to give enamine ? 
(a) CH 3 NH 2 (b) (CH 3 ) 2 NH 



.0 

38. The intermediates obtained in the reaction ,C NaN3 > R — NH-, are • 

/ \ Heat *■ 

o * C1 




(a) R —C—N—N=N (b) N=C=0 

(c) R — CNO (d) none of these 

39. Compound [X ] C 4 H (] N reacts with p- toluene sulphonyl chloride in aqueous 
NaOH to give a solid. The compound [JT] is : 

(a) CH 3 — CH 2 —CH 2 —CH 2 — NH 2 

(b) H 3 C—CH—CH 2 — NH 2 


ch 3 


(c) CH 3 CH 2 —NH—CH 2 —CH 3 

(d) H 3 C—CH 2 —N—CH 3 

ch 3 


40. Cyclohexanol can be converted into cyclohexylamine by following two routes. 
Which of he following methods is expected to give good yield of 
cyclohexylamine ? 



(c) both are equally suitable 

(d) neither of the two 
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41. Which of the following will give unsymmetrical di-substituted urea after reaction 
with CH 3 NH 2 ? V: 

(a) COCl 2 (b) CH 3 CH 2 NCS (c) CH 3 CH 2 NCO (d) all of these 


LEVEL-2 



1. Which of the following compounds is an amine? 



H H 


2. Which of following compounds exists as non-resolvable racemic mixture? 

NH 2 

(C) 


(a) 


(b) 



(d) /\ N / 


nh 2 A h 

3. Which of the following compounds loses optical activity due to pyramidal inversion? 


(a) 


NH 2 

4. /\ AgCN 

Br - > A 


(b) 

H 2 , Ni 


/ 


-Si/V' 


Br 


■N 

A 

> B 


(c) 


OH 


The final product (B) is : 


H 


(d) VX N /X 


(a) (b) /\ N / (c) V N V 

H 


O 



i.knh 2 ,dmf i.koh.a 

>A -r- >B 


2 . PhCH 2 Br 


2.H 3 0 


The end product B of the above reaction is : 


(a)Ph /X NH 2 (b) S^N—H ( c > Ph^N^Ph(d) Ph^N^ 
Phx ✓ I 


O 

A, 


«•> /\nh 2 


,Ph 


\A 


H 


H 
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AgCN NaOH, A 

6. CH 3 CH 2 Br --> A -> B; ( B ) is : 

H ®° 


(a) CH 3 CH 2 NHCH 3 
(c) CH 3 CH 2 NH 2 


(b) CH 3 CH 2 CH 2 NH 2 

(d) /\ N A 


’•cot 


CHC1 3> KOH LiAlH 4 

-—- > Y; ( Y ) is : 

A H 2 0 


(a) Ph—N—CH 3 (b) Ph—CH 2 —NH 2 

H 

O 

II ® © 

(c) Ph—N—C—H (d) Ph—N =C 


H 

8. The major product formed in the reaction : 


O 



The final product (T) is : 

H 


(a) Ph 


(b) Ph 


/%/ N \ 


(c) Fh' 


(d) Ph 


/V N \ 


H 
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10. Among the following compounds which one will produce a Schiff base on 


reaction with cyclopentanone? 




11. In which of the following reactions does the amine behaves as an acid? 

(a) (C 2 H 5 ) 2 NH + H 2 PtCl 6 (b) CH 3 NH 2 +H 2 0 


(c) (Me 2 CH) 2 NH + n-C 4 H 9 Li (d) (C 2 H 5 ) 3 N + BF 3 

12. Consider the following sequence of reactions : 




S°L>A 

A 


l .CH 2 =CH—CH 2 Br V B 
---> o 

2. H 3 0, A 


The end product (5) is : 



13. Consider the following sequence of reactions : 

Br-, (1 Mole) 1. KCN (excess) 

H ,C = CH—CH = CH 2 —- A --» B 

2 2 CC1 4 2. H 2 , Ni 

The end product (B) is : 

(a) H 2 N—(CH 2 ) 2 — CH = CH— (CH 2 ) 2 — NH 2 

(b) H 2 N—(CH 2 ) 6 —NH 2 

(c) NC—CH 2 —CH — CH—CH 2 —CN 

(d) H 2 C = CH—CH—(CH 2 ) 2 — NH 2 

nh 2 

ch 3 

I Br 2 + KOH 1. CH 3 I (excess) 

14. H 3 C—CH 2 — CH— C—NH 2 -> A - >B 


2. AgOH, A 


O 


The major product (B) is 
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CH 3 

(a) CH 3 —CH 2 —CH=CH 2 (b) CH 3 —CH 2 —CH—C—N/ CH3 

II x ch 3 

o 

ch 3 

(c) H 3 C—CH=CH—CH 3 (d) H 3 C—CH 2 —CH—N<^ CH3 

x ch 3 



1. Br 2 (1 Mole), CC1 4 1. CH 3 I (excess) 

2. (CHj^NH (excess) ’ A 2.A e OH,A ’ B P rod,K;, > 


The major product (2?) is : 




16. Consider the following sequence of reactions : 

O ch 3 

!i I 200°C LiAlH 4 

HO—C—C—C = N-> A - B ; ( B ) is: 


CH, 


H 2 0 


O 



O 



CH 3 


17. The major product (X) of the reaction is : 

S 

o 2 n' 



r\ni3 h 2> Ni v 

OCH 3 - >X 


O 
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(a) 


(c) 


H 2 N 



OCH 3 


(b) TT XtX^V ^ 011 


h 2 n 


0 



(d) 


\ 


s fT x b ' ' ' N N 

I I 

H II 

18. Which of the following compounds does not liberate N 2 on treatment with HN0 2 ? 


O 


(a) H 3 C—C—NH 2 
(c) )-NH 2 . 

19. The product formed in the reaction is : 


O ■ 

(b) H 2 N—C—NH 2 
(d) H 3 C—N—ch 3 

H 

I.L 1 AIH 4 


(a) 


s N / x '0 2. H 2 0 

I 

ch 3 

(b) 


W 

I 

ch 3 


W 'OH 

U o 

(c) H 3 C—N—(CH 2 ) 3 —C—H (d) H 3 C—N—(CH 2 ) 3 —CH 2 OH 

H H 

20. The major product ( B ) formed in the reaction sequence is : 

O 


o 


I 


Ph—C—Cl . 1. CHiMgBr b 
-> A - -z -> o 


T 

H 


O 


2 . H3 OT 0 


0 


(a) Ph—C—CH 3 
O 

II 

(c) Ph—C—N O 


(b) Ph—C—CH 
OH 


/ 

\ 


CHj 


CH 3 


(d) Ph—C—N_O 

CH 3 


dil. NaOH 
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21. An organic compound (A) on reduction gives a compound ( B ) which on reaction 
with CHCI 3 and NaOH form (C). The compound (C) on catalytic reduction gives 
N-methylaniline. The compound (A) is : 




22. The major end product ( B ) of the reaction : 


HC1 I.NaCN (excess) 
-» A - - 


q/ . ZnC! 2 2. H 2 ,Ni 
Cl 


(a) H0 ^^/ 
(c) H 2 N 



(b) NC /v^/ 


(d) HO 


x NH 2 


23. Which one among the following is expected to form a secondary alcohol on 
treatment with HN0 2 ? 


(a) 



NH 2 


(b) 


O 


X /* 1 * 2 ( c ) yy 


nh 2 v, 

(d) y —h . 


24. The end product ( B ) of the reaction sequence : 

O 


c 2 h 5 — n—ch 3 

H 


Ph—C—Cl 


LiAlH, 


if yCHj 

(a) Ph—C—N 

C 2 H 5 
? H CH 
(c) Ph—CH—N 

C 2 H 


2 n S 


->A- 


-*B 


NaOH 


H ,0 


/CH 3 

(b) Ph—CH 2 —N 


(d) Ph— n; 


/CH 3 

f 

\ 2 h 5 


25 . 


N—H 


1 . Br 2 + KOH, A 


2. H 3 Cr 

The product of above reaction is 
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30. Which of the following is the strongest Bronsted acid? 



31. Which of the following is the strongest Bronsted base? 



33. Which of the following is strongest Bronsted base? 




H 


i n in iv 
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. (a) II = Strongest base, I = Strongest acid 

(b) IV = Strongest base, III - Strongest acid 

(c) III = Strongest base, IV = Strongest acid 

(d) II = Strongest base, III ~ Strongest acid 

35* Which compound is the likely product from following reaction? 

H 4 . CH 3 —j (excess)-■> 



37. What sequence of reaction would best accomplish the following reaction? 

< \^ C=N ———» < \^)>=CH 2 

(a) LiAlH 4 ,3CH 3 I/AgOH, A (b) LiAlH 4 , P 2 0 5 / A 

(c) 20 % H 2 S0 4 /A,P 2 0 5 /A (d) H 2 , Pd - BaS0 4 

38. What is the likely product from the following reaction? 



39. Repeated Hofmann elimination reaction (exhaustive methylation followed by 
heating with AgOH) will often remove a nitrogen atom from an amine molecule. 
Wh ich of the fol lowing compounds is the likely product in this case? 

Hofmann 



N— 


elimination 
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40. Only one of the following amines will lose its nitrogen atom as trimethyl amine by 
repeated Hofmann elimination reactions : 



41. The nitrogen atom in each of the following tertiary amines may be removed as 
trimethyl amine by repeated Hofmann elimination. 

Which of the following amines requires the greater number of Hofmann sequence 
to accomplish this? 



42. The Hinsberg test of aC 5 H 14 N 2 compound produces a solid that is insoluble in 
10% aq. NaOH. This solid derivative dissolves in 10% aq. H 2 S0 4 . Which of the 
following would best fit these facts? 

H 

(a) H 2 N /X/X \ /S/*\ ^ H 2 nX V NH2 (<1) / N N \ 

/ 


43. What set of conditions would be useful for preparing a 2° amine? 

(a) 2° R —Br + NaNH 2 (b) 2° R —Br + NaN 3 , H 2 /Pt 


O 


(c) 1 ° NH 2 + 1 ° /?CHO, H 2 and Pt (d) l°fl—Br [O J N 0 ,H 3 O/A 

f 

O 

44. Which of the following amines reacts most rapidly with 
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45, Consider the following sequence of reactions ; 



46. The major product formed in the following reaction is : 


h 3 c cd 3 

CH 



H 3 C /CD$ 

(a) jj (b) H 3 C—CH=CD 2 

N® 

/ \ 

h 3 c ch 3 

(c) H 2 C=CH—CD 3 (d) H 2 C—N “CH 3 

47. The product formed in the reaction is : 
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NH 2 
Identify B : 



The final product (B) is : 




NaN0 2 + HC1 
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“Vo„ « 

(a) I I (b) 



HO CH 2 C1 0 

„ rS „ 


52. The end product of the following reaction is 



PhO 



)g _LiAlH. )C 


pyridine 


H 2 0 


OH 





A m=^ B+ C 
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54. Which of the following compounds will react with cyclopentanone to form an 
enamine? 



H H 


55. Predict the major product * X' in the following reaction : 
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60. H 3 C- 


Ph n 

U KOBr 

^ -» (T); Product (7) of the reaction : 


H NH 2 


(a) H 3 C- 


>h . 1 

Ph 


P 

—nh 2 0 >) ii— 

—nh 2 

(c) Mixture of 

(d) H 3 C- 

i ( 

:h 3 

(a) and (b) 

H 





» (X) ; Find (X): 



O 


62. Predict the product of following reaction 

^ ch 3 


N- 




NH—Ts 


A, CC1 4 
EtjN 


O 
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(a) 



NH 2 


o 


(b) 



•v 


O 



N0 2 (d) 



0 OCII 2 CH 3 


65. Consider the following diazonium ion : 


Me 2 ' 



N 2 



'P' 


Me0_ ^0/^ N 2 e 

C R’ 


Oz N— J/— N 2 

‘Q’ 

H 3 C ~~{0)~N 2 

‘S’ 


© 


N0 2 


The order of reactivity towards diazo coupling with phenol in presence of dil. 
NaOH : 

(a )P>Q>R>S (b )Q>S>R>P (c) P > R > S >Q (d) 5 > R >Q > P 
O 

11 OD, Br 2 

66 . Reaction I Ph—C-—NH 2 -> A 

O 

II ©. 

II OH, Br 2 

Reaction II Ph—C—ND 2 -> B 
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Products A and B are : 

(a) Ph—NH ? and Ph—ND 2 (b) Ph—ND 2 and Ph—NH 2 

(c) Both Ph—NH 2 (d) Both Ph—ND 2 

67. An organic compound {A) C 9 H 13 N dissolves in dil. HC1 and releases N 2 with 


HN0 2 giving an optically active alcohol. Alcohol on oxidation gives dicarboxylic 
acid, which on heating form anhydride. The organic compound ‘ A 9 is : 




Product 


The final product is : 



69. Identify ‘ X' in the following sequence of reaction : 



NCI 

KCN 


LiAlH 4 _ HN0 2 „ 

-^ Q - 


(a) Benzoic acid (b) Phenyl acetic acid 

(c) Benzyl alcohol (d) Benzamide 

70. Which sequence of steps will be able to produce 3,3'-dinitro-biphenyl from benzene? 

(a) HN0 3 /H 2 S0 4 ,Cl 2 /FeCl 3 , Na/ether 

(b) Cl 2 /FeCl 3 , HN0 3 /H 2 S0 4 , Na/ether 

(c) Cl 2 /FeCl 3 , H 2 S0 4 , Na/ether 

(d) I 2 /HI0 3 ,Cl 2 /FeCl 3 ,C 6 H 5 N0 2 
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71. 1 °, 2 ° and 3 ° nitroalkane can be identified by action of: 

(a) HNOj + NaOH (aq.) (b) CHC1-, + NaOH (aq.) 

(c) HN0 2 + NaOH (aq.) (d) CHC1 3 + KOH (ale.) 

72. A compound ‘ X ’ when reacted with PCI 5 and then with NH 3 gives ‘ Y ’. When ‘ Y ’ 
treated with Br 2 and KOH produced ‘ Z\ Z on treatment with NaN0 2 + HC1 at 0°C 
and then boiling produced ortho- cresol. Compound ‘ X' is : 

(a) o-toluic acid (b) o-chlorotoluene 

(c) o-bromotoluene (d) m-toluic acid 



For such kind of diazo-coupling reaction the suitable substituents P and S are 
respectively: 

O 

(a) —NH 2 and—OCH 3 (b) —N0 2 and—C—H 

(c) —NH 2 and—NHCH 3 (d) —OCH 3 and —N 

^O 



75. The final product B obtained in the reaction is : 


CH 3 CH 2 
CH 3 CHr—N 
CHjCHz' 7 


CH 3 CH 2 . OH 

f N \ / 

(a) n: 

ch 3 ch 2 / 


(c) h 3 c— ch=ch 2 


h 2 o 2 a 

- 2 - L > A -> B + H 2 C=CH 2 


(b) (H 2 C=CH) 2 

ch 3 ch 2 

(d) CH 3 CH 2 —N—OH 
CH 3 CH 2 ^ 



H 2 N—OH 
pH =4.5-5.5 


-> X 


H 2 SQ 4 


^ Y 


Find out Y of the reaction : 


Amines 


515 



The compound C is : 



The compound B is : 




NH 2 


■no 2 
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CHi 



. no 2 


(d) [Q 



(A) 



81. Consider the following sequence of reaction : 

2 l.Br 2 + KOH 




2. A 


The final product is : 




The product can be given as : 

(a) 



O 


(c) 



ch 2 —nh 2 


nh 2 



83. In a set of reactions propionic acid yielded a compound D. 

/\/ OH SOCl 2 „ NH 3 „ KOH „ 
X V -=-» B —> C ——»£> 


O 


Br 2 


nh 2 




SOCl 2 
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The structure of D would be : 

(a) / N / tH ’ (b) ^X NH (c) /* / N " 2 (d) / 

i ° 


84. What would be the final product of reaction 
' Br 


Br + CH 3 CH 2 NH 2 -^> 



ch 2 ch 3 

(c) 


(b) Br /\/\/\ 

(d) /V^v/ NH \/ 

Br 


85. Identify major product of following sequence of reaction : 

O 



86. Identify the final productof following sequence of reaction : 



87. Identify the major product of following reaction : 



N(CH 3 ) 3 
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(a) 


H 3 C 





CH, 


(d) none of these 


CH 3 

ch 3 


ch 2 


88. Identify final product of following sequence of reaction : 
NH 2 O O 


ch 3 —c—o—c-ch 3 ^ NQ 2 q KOH, C 2 H 5 OH^ 



CH(CH 3 ) 2 


o 






EXERCISE-2 


MORE THAN ONE CORRECT ANSWERS 


1. The presence of primary amine can be confirmed by its reaction with : 

(a) HN0 2 (b) CHC1 3 + NaOH 

(c) CS 2 and HgCi 2 (d) H 2 S0 4 

2. Which of the following reactions can be used to make ethyl isocyanide? 

K.OH 

(a) CH 3 CH 2 NH 2 +CHC1 3 -> (b) CH 3 CH 2 Br + AgCN-> 


POCK 


(c) CH 3 CH 2 —NH—C—H-4 (d) CH 3 CH 2 Br + KCN- > 


O 
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3. By which of the following reactions can methylcyanide be prepared? 
(a) CH 3 Br (b) CH 3 NH 2 + CHC1 3 K ° H 


DMF 


(c) CH 3 —CH = N—OH 


P 2 o 5 


O 


> (d) CH 3 —C—NH 2 


^ 4^10 


4. Which of the following compounds react with HN0 2 ? 


(a) 


-N0 2 (b) 


-NO, 


(c) /\ 


no 2 


(d) 


5. Consider the following reaction : 

^ K2Cr 2 Q 7 , H w ^ q. 

The starting substance 1 A ’ can be 
NH 2 OH 





(d) 


nh 2 


NH, 


ch 3 



NaN 3 

6. C 6 H 5 —CH 2 —I-> Products 


Reaction is assumed to involve nitrene as intermediate, then various possible 
products are: 

/N 

(a) C 6 H 5 CH 2 NH 2 (b) C 6 H 5 N=CH 2 (c) C 6 H 5 CH=NH (d) C 6 H 5 CH |j 

\ N 

7. Which of the following can give 1° amine? 

CH 3 

I NaCN.H® 

(a) Ph^CH—OH-> 


(b) 


0 

II 

Ph—CH = CH—C-—NH 2 


NaOCl 

-> 

CH 3 OH 



(c) Ph—C = C—C—NH 2 


NaOBr 
- > 


O 

II NaN, LiAlH 4 

(d) Ph—C—Cl->-> 

A 
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8. Which of the following can distinguish? 

CH-, 


H 


CH 3 —CH— NH 2 and CH 3 —CH 2 —N—CH 3 

(a) (COOC 2 H 5 ) 2 (b) NaN0 2 + HC1 (c) CS 2 ,HgCl 2 (d) Ag 2 0/A 

9. Dopamine is a drug used in the treatment of Parkinson’s disease : 

.NH 2 



ch—ch; 


\ 


COOH 


Which of the following statements about this compound are correct? 

(a) It can exist only in optically active forms 

(b) One mole will react with 3 mole of NaOH to form a salt 

(c) It can exist as a zwitter ion in the aqueous solution 

(d) It gives nitroso compound on treatment with HN0 2 

10. Which of the following give nitrosoamine on treatment with HNO z ? 



H 


11. Which of the following sequence of reagent is the good means to furnish the 
conversion? 


R— CH 2 OH-> R— CH 2 NH 2 

(a) KMn0 4 , SOCl 2 ,NH 3 ,A, NaOBr 

(b) SOCl 2 , NaCN, H 2 /Ni 

(c) Cr0 3 in dilute acetone, NH 3 , H 2 , Ni 

(d) Cu, 300°C, NH 2 , LiAlH 4 

12. Choose the correct comparisons of basicity : 


(a) 


H 

-NH 2 < n 

/ \ 


NH 2 I 

(b) /Vs/ > /N n 


H 


(c) y-NB 2 >/ v 


( d) 3 2^rp 


N (1)>N(3) 


H 
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13* Which of the following arrangements are correct with respect to the property of 
the compounds indicated in the parentheses? 

(a) HCOOH > CH 3 COOH > CH 3 CH 2 COOH (Acidic strength) . , 

(b) F^COOH > Cl^COOH > Br^COOH (Acidic strength) 

( c ) Ph—C—OH > Ph—OH > / y>—OH (Acidic strength) 

O 0 

/—\ • II •• .. 

(d) Ph—NH 2 > ( ) —NH 2 > Ph—C—NH 2 (Base strength) 

14. Which of the following products are formed when 1-propanamine is treated with 
NaNOi + HC1? 

nh 2 oh 


(a) 


.OH 




(c) 


(d) ^ 


(a) 


15. Which of the following will give Hofmann-Bromoamide reaction? 

a » X / Br X / ph 

(b) -A. (c) N (d) Ph N 

NH 2 Ph NH 2 I I 

H H 

16. Which of the following reactions represent major products? 

O 

HiC- ^ #H 


(a) 


(b) 



H 3 C 


/ 

C=N 

/ 


H" 


H 3 C 



h 3 c 



H © e 

/ PhLi _ - 

- C=c -» Ph—C=C 

PhX Cl 


C—NH—CH 3 


•ch 3 



O 


II Brn + KOH 

(c) Ph—C—NH 2 ---> Ph —NH 2 


O 


NH-> 


(d) 



Br 2 + NaOH 




(c) H 3 C 
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The possible products are : 


(a) 0 2 N- 


(c) 0 2 N 



(b) 0 2 N- 


(d) 0,N 



24. Which of the following give Schiffbase with aldehyde? 

(a) CH 3 CH 2 NH 2 (b) C 6 H 5 —CH 2 —NH 2 

(c) C 6 H 5 —-NH 2 (d) C 6 H 5 — NO, 

25. Which of the following give aniline by reduction of nitrobenzene? 

(a) H 2 /Pd-C (b) Sn + HC1 

(c) Cu + HC1 (d) (NH 4 ) 2 S 

26. Optically active amine having molecular formula CjH 13 N on reaction with 
NaN0 2 + HC1 produces, 3° optically inactive alcohol. Find out structures of 
amines: 


O2H5 




C 2 H 5 


(c) H 


,nh 2 


(d) 


N—H 


27. Find out products which are formed by the following reaction : 

—NH—NH— 


NH 2 


(a) h 2 N^Q>-NH 2 (b) (j 


NH, 



tO 

H 

28. Which of the following is soluble in dil. aqueous HC1 ? 



-nh 2 


(a) C 6 H 5 NH 2 (b) C 6 H 5 CH 2 NH 2 (c) C 6 H 5 CONH 2 (d) (1 N—H 


29. The structural form of a compound A (C 6 H, ,N) is resolvable, dissolve in dil. HC1 
and reacts with HN0 3 .Compound A could be : 

(a) rVNH 2 (b) NH—CH 3 

~ nhch 3 

. «>L_f 




(c) \^/ NH—CH 3 


1 
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30. Which of the following basically exist as dipolar ion ? 




COOH 



EXERCISE-3 


LINKED COMPREHENSION TYPE 


Passage-1 


The conversion of an amide by action of NaOH and Br 2 to primary amine that has 
one carbon less than the starting amide is known as Hofmann-Bromoamide reaction. 

O 

I! Br, + NaOH 

R— c—NH 2 -> R— NH 2 + NaBr + Na,CO, 

1 or NaOBr 2 2 3 


Mechanism : 


f Poh ? 

R —C—NH—N — > R —C=NH + Br—Br-^-^J?—C—N—Br 

-h 2 o I 


~H 2 0 


0 

A S 


OH 


0 0 

R— NH 2 + Na 2 C0 3 3^- C=N —R *^-(r— C^-N^b) 

Step 



1. Number of moles of NaOH consumed in above reaction : 

(a) 1 (b) 2 (c) 3 (d) 4 

* 
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NH 2 

(d) [O] =X=X . 



Ketoxime when heated with certain reagents undergoes rearrangement to form 
amides. This is known as Beckmann’s rearrangement. 

R . PH ft 

V, / Cone. H 2 S0 4 „ II „ 

C=N --—5, r —c—N —R 

/ A I 

R H 

N-Substituted amide 


Mechanism 

R 


R' 


./ 



4. Find out slowest step of the reaction : 
(a) I (b) II 


(d) IV 


(c) III 
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10. Find out structure of compound ‘A *: 



H 


»cxy »cc/ 


12. Due to reduction of optically pure C B ’ two isomeric product ‘C’ form. Isomeric 
product ‘C’ are : 

(a) Enantiomers (b) Diastereomers 

(c) Position isomers (d) Functional isomers 

Passage-5 _ 


When an primary aromatic amine is treated with NaN0 2 +HC1 at 0° -5°Q a 
diazonium salt is formed and the reaction is called diazo reaction. In this reaction 
mineral acid must be added to prevent the coupling reaction of diazonium salt with 
excess of aryl amine. Diazonium salt is highly useful in the synthesis of number of 
coloured dyes. 

13. For the following diazonium ion the decreasing order of reactivity of these ion in 
azo-coupling reaction : 

H 3 c O—(^Q)—N=N 0 2 N—(^o)—N= N Me 2 N 

(P) (0 ‘ W 

N=C—{O)— 

(S) 



(a )Q>S>R>P 
(c )P>Q>R>S 


(b)Q>S >P >R 
(d )S>R>Q>P 
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l 



i 


14. In the given reaction : 



The final product is 



15. When 2, 4-dinitrophenol react with NaN0 2 + HC1 at 5°C followed by reaction 
with anisole, a coloured compound is formed which can be given as : 
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EXERCISE-4 


MATRIX MATCH TYPE 


I 


1. Column (I) 


Column (II) 


<^H 2 Ph q 

(a) Ph—CH 2 —CH 2 —N—CH 2 CH 3 

CH 3 

CH 3 

(b) CH 3 CH 2 —C—CH 3 

! H 

OH 

. . Zn/NfLCl 

(c) ch 3 ch 2 —no 2 - 

^h 2 ch 3 

(d) Ph—CH 2 —CH 2 —N—CH 2 Ph -^-4 

•l 

e o 


P. Givesjumgent smell on 
treatment with CHC1 3 , 0 OH 

Q. 3° amine 


R. Gives positive Tollen’s test 

S. The amine which is not 
prepared by Hofmann 
ammonolysis process 

T. Hydroxyl amine 


2. Column (I) 

(a) CH 3 CH 2 CH 2 NH 2 

H 

i 

(b) CH 3 CH 2 —N—CH 3 


(c) CH 3 —N—CH 3 
CH 3 



Column (II) 

P. Treatment of NaN0 2 , HC1 
gives N-nitroso compound 

Q. Treatment of NaN0 2 ,HCJ 
gives diazoniumchloride 

R. Treatment of excess CH 3 I 
followed by AgOH and heat 
gives out alkene 

S. Treatment of HC1, A gives 
dealkylation 


3. Column (I) 

(a) Hofmann degradation 

(b) Curtius rearrangement 

(c) Lossen rearrangement 

(d) Hemiaminal 


Column (II) 

P. Aldehyde + 1 0 amine 

Q. Isocyanate 

R. Br 2 +KOH 

O 

II © e 

S. R —C—N = N — N 
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4. Column (I) 

CH, 

I 

(a) H 3 C—CH— OH 

0 

II 

(b) H 3 C—C—NH 2 


(c) H 3 C—N = C = 

© © 

(d) R —N == C 

5. Column (I) 

0 

II 

0 

(a) R —C—NH 2 — 
0 

II 

->R —CH 2 NH 

(b) R —C—NH 2 — 
0 

11 ■ 

R —NH 2 

(c) R —C—NH 2 — 
O 

II 

->R —CN 

(d) J?—C—N 3 - 

6 . Column (I) 

CH 3 

>rnh 2 


(a) Ph- 

ch 3 

(b) /^NH 2 


-nh 2 


(c) 


(d) 




H 

7. Column (I) 

(Amines) 

(a) C 2 H 5 NH 2 andC 6 H 5 NH 2 

(b) (C 2 H 5 ) 3 N and (C 2 H 5 ) 2 NH 

(c) C 2 H 5 NH 2 and (C 2 H 5 ) 3 N 

(d) (C 2 H 5 ) 3 N and C 6 H 5 NH 2 


Column (£1) 

P. Hydrolysis gives 1° amine 

Q. Reduction gives 2° amine 

© 

R. Br 2 ,OH, gives bromoform 

S. NaOBr gives 1° amine 

T. Dehydration gives nitrile 

Column (II) 

P. Schmidt reaction 

Q - p 2 o 5 

R. Hofmann reaction 


S. LiAlH 4 
Column (II) 

P. Treatment ofCS 2 , HgCl 2 gives 
out alkyl isothiocyanate 

Q. Treatment of Ph—S0 2 —Cl 
produces the compound 
insoluble'in alkali 

R. Treatment of H 2 0 2 , A gives out 
alkene 

S. Treatment of CS 2 produces 
dithio carbamic acid 

Column (II) 

(Distinguished by) 

P. Carbylamine test 

Q. Azo dye test 

R. Hinsberg reagents 

S. Liebermann nitroso reaction 


532 


GRB Advanced Problems In Organic Chemistry for JEE 


8. Column (I) 

0 0 

(a) H 2 N—NH 3 C1 





/ \ 0 © 

(d) 0 2 N—/QY-NH—NH 3 Br 

\N0 2 


Column (II) 

P. Na extract of compound gives 
Prussian blue colour with FeS0 4 

Q. Positive FeCl 3 test 

R. White ppt. with AgN0 3 

S. react with aldehyde to form the 
corresponding hydrazone derivative 


9. Column (I) 

(a) C 2 H 5 —NH, 

(b) (C 2 H 5 ) 2 NH 

(c) (C 2 H s ) 3 N 

(d) C 6 H 5 NH 2 


Column (II) 

P. Reaction with NaN0 2 + HC1 

Q. Reaction with CHC1 3 + KOH 

R. Formation of N-nitrosodiethyl amine 
with HN0 2 

S. Formation of triethyl ammonium 
nitroso with HN0 2 


EXERCISE-5 


INTEGER ANSWER TYPE PROBLEMS 


1 . Find out number of reactions which involve electron deficient nitrogen during 
reaction mechanism. 

O 


h 3 c 

(a) /C=N 

Ph OH 

O 


Dilute. H 2 S0 4 


> (b) H 3 C—C—Ph 


PhCOjH 


1. SOCI 2 


o 

(0 CHj— C —NH 2 B, '* lco " » (d) ch 3 — c —oh „ > 


o 

,, II 

(e) Ph—C—OH 


N 3 H, Dilute H 2 S0 4 


o 

m II 

♦ (f) ch 3 —C—Cl 


3 Ag 2 0/H 2 0 


NaN 3 


h 2 o,d 


(g) \-NH, CHC '»* K0H 



2 . Examine the structural formulas of following compounds and identify how many 
compounds are more basic than aniline. 
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Exercise-1 : Only One Correct Answer 


Level-} 


t. fc) 2. fc) 3. (d) 4 fb) S. (a) 6. fc) 7. (c) 8, (c) 9. fb) 10. fb) 

01. (c) U. (a) 13. (a) 14 (b) 15. (b) 16. <c) 17. (b) 18, (b) 19. (b) 20, (c) 

20* fc) iZ. (b) 24. (a) 24. (b) 25. fd) 26 fc) 27, fa.b.c) 28. (d) 29. fc) 30. fd) 

H. fd) 32. (b) 33. fc) 34, fc) 35 (b) 36. fb) 3/. (b.d) 38 fa.b) 39. fd) 40. fa)| 

40. (c) 


tfVe(-2 

1 (c) 
H (c) 
21. (a) 
31. (a) 
41. (a) 
'll- fd) 
60. fb) 
n. (c) 


2 . (d) 

3. fd) 

4 (b) 

6. fa) 

CO 

7. (a) 

8 fa) 

9, (b) 

10. fc) 

U. (a) 

13. (b) 

14. (a) 

15. (c) 

16. (d) 

17.. (c) 

1?. (d) 

19. (b) 

20. (a) 

2 a, co 

23. fc) 

24. fb) 

25, (d) 

2 i (b) 

27 CO 

28. fd) 

29. fa) 

30. fc) 

32. (a) 

33. fd) 

34 CO 

ait Cb) 

36. (d) 

$7. (a) 

SB. Cb) 

39, (b) 

40. (d)r 

■42 fb) 

43. fc) 

44. (d) 

45 (c) 

46. fc) 

47. Cb) 

48. fd) 

43, fa) 

so. fc) 

£2 fa) 

53* fb) 

54 CO 

55. fa) 

56. fd) 

57 Cb) 

58. fc) 

69. fb) 

60. fa) 

62 fd) 

6o. fb) 

64, CO 

65. fb) 

66. fb) 

67, (c) 

6?. fa) 

69. fc) 

1U fa) 

72. (a) 

73 (d) 

74. (d) 

75. (a) 

7$. (c) 

77. (b) 

78. (d) 

79 (b) 

80. (b) 

JLM. 

**■ (b) 

J&JSL 

JLM. 

_8^(b),_£7. (c) fi8. fc)_m..(b) 



Exercise^2 : More Than One Correct Answers 


1 

fa. b. c) 2. 

(a, b, c) 

3. 

(a, c, d) 

4. 

(b.c. d) 

6. Ca. b, d) 

6- 

Cb. c) 

7, 

fb. c, d) & 

fa, b,c) 

9, 

(a, b. c) 

\Q. 

fa. c) 

U. (a. b, c) 

12 

Ca T b r c) 1 

13. 

fa. b. c) 14, 

fa. c. d) 

16, 

(a, b. c) 

16. 

fa, b. c) 

17. fa. c. d) 

IB, 

Ca. b) 

19 

fa, b. c. d) 20. 

fa. c) 

a 

Ca, b) 

25. 

fa. b. c) 

23. fa, c) 

2£. 

Ca. b. c) 

m, <Ab.c,<a^&_ 


2K 








Exercise-3 : Linked Comprehension Type 


1. fd) 


fb) 

a fa) 

4. (b) 

a. fc) S. fd) 7, fc) 8. (a) 9, fb) 1 ft fb)j 

: 2i. (c) 

hr 

(b) 

13. (b). 

14. (a) 

15, (c) j 


Exercise-4 : Matrix Match Type 


1. (a)-»C>; 

(b)->P v /?,S; 

fc)->ff,7: 

fd)~>T 

2. Ca 

fb )->P,ft,S: 

(c) —* S; 

fd)-> 0 

3. (a )~>Q.R: 

fb)-* O.S: 

(c WO; 

fd)-> P 

4. (a)-+ R; 

Cb)-> $,T ; 

Cc) P. 0, S; 

(dW P,0,S 

5. fa) —. S; 

(b)-+R; 

(c)-»C; 

(d)-* P 

*. (a)-*P,S; 

(b)~>P.S; 

fc) -* ft; 

fd)-+ 0, S 

7. (a)-» <?; 

(b 

(c)-> P,ft; 

(d)-»P, Q, ft . 

8 (a )->R,S 

(b )->P.Q 

(c)-*P,<? 

(d)-+ft.S 


(b>-4 P.R 

_(c)-*P.S 

.._(dl-»P,0 


Exercise-5 : Integer Answer Type Problems 
I 1. (4) - T 15) > (3) 4. (5) 5. (~ 


□ □□ 
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lEXEB'GISEIII 



ONLY ONE CORRECT ANSWER 




IIEVEU 


*oi§ 


! MO 


Cl, 


FcCl, 


-+X- 


HNO, 


H,S0 4 


■» A 


’ h 2SC 4 




Cl, 


FeCI, 


-» B 


A and B are : 
(a) identical 


(b) position isomers 

(c) geometrical isomers (d) none of these 

2. Benzene reacts with CI2 in the presence of FeCl 3 and in absence of sunlight to form 

(a) benzyl chloride 0>) benzal chloride 

(c) chlorobenzene (d) benzenehexa chloride 

3. Phenol gives Reimer Tiemann reaction with : 

1 (a) CHC 1 3 O’) CC1 4 

j (c) CHCI 3 andCCl 4 (d) C 6 H 5 CHC1 

CH 3 


-—» Product. Find correct product. 





Benzyl chloride can be prepared by reacting: 

(a) Toluene with Cl 2 in the presence of FeCl 3 

(b) Benzene with CH 3 CI in the presence of A1C1 3 

(c) Toluene with Cl 2 in the presence of sunlight 

(d) Benzene with Cl 2 in the presence of FeCl 3 

Cl 


L 



+ CH 3 ONa- 
(1 mote) 


N0 2 __ 


-*P (major);Pis; 
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CISO 7 OH 


P (Major product) 


P is: 




(i) S0 j+H 2 S0 4 


(ii) NaOH 


> P (68% yield) :P '\s: 



538 


GRB Advanced Problems in Organic Chemistry for JEE 



IS. 



+ HCHO 



(/l) (Final product) 


A is : 



Cl 


16. What are A and B in the following reaction ? 


Cl 
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(d) None of these 

17. When phenol reacts with bromine in CS 2 at a low temperature, the product is : 

(a) m - bromophenol (b) p - bromophenol 

(c) o - and p - bromophenol (d) 2 ,4, 6 -tribromophenol 

18. Phenol reacts with cone. HN0 3 in the presence of cone. H 2 S0 4 to give : 

(a) meta nitrophenol (b) ortho nitrophenol 

(c) ortho and para nitrophenol (d) picric acid 

19. Phenol on heating with NaN0 2 and a few drops of cone. H 2 S0 4 gives : 

(a) p - Nitrophenol (b) p - Nitrosophenol 

(c) o-Nitrophenol (d) m- Nitrosophenol 

20. In Liebermann nitroso test: 

(a) phenol reacts with nitroso acid 

(b) aniline reacts with nitrous acid 

(c) phenol and aniline reacts with NaN0 2 + HC1 

(d) none of the above 

21 . Kolbe’s reaction consists in obtaining : 

(a) anisol from phenol 

(b) salicylaldehyde from phenol and CHI 3 

(c) salicylic acid from sodium phenate and C0 2 

(d) salicylic acid from phenol and C0 2 

22. Which derivative of phenol gives effervescence with NaHC0 3 ? 

(a) o - Cresol (b) Catechol 

(c) 2, 4, 6 -Trinitrophenol (d) 2, 4, 6 -Tribromophenol 

23. Phenol and benzoic acid can be distinguished by: 

(a) aqueous NaHC0 3 (b) aqueous NaN0 3 

(c) aqueous NaOH (d) cone. H 2 S0 4 

24. Phenol and cyclohexanol can be distinguished by using : 

(a) FeCl 3 (b) Na (c) PC1 3 (d) CH 3 COCl 
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25. The compound which will readily couple with benzene diazonium chloride is: 

(a) benzoic acid (b) phenol . (c) benzene (d) benzaldehyde 
.26. Phenol can be converted into salicylic acid by heating with : 

(a) C0 2 (under pressure) and alkali 

(b) CC1 4 and alkali 

(c) CHCI 3 and alkali, followed by oxidation 

(d) all of the above 

27. In chlorobenzene, the —Cl group: 

(a) activates the benzene ring more, via resonance effect than deactivating it via 
inductive effect 

(b) deactivates the benzene ring more, via inductive effect than activating it via 
resonance effect 

(c) activates the benzene ring via resonance effect and deactivates it via inductive 
effect. Both these effect are evenly matched. 

(d) it is a net deactivating group with director characteristics 

28. Identify ‘Z’ in the reaction given below : 



29. Rate of substitution reaction in phenol is : 

(a) slower than the rate of benzene (b) faster than the rate of benzene 

(c) equal to the rate of benzene (d) none of these 

30. Identify (A), (B) and (C) in the following reaction sequence. 


C 6 H 5 OH > CgHg —' ^ > C 6 H 5 N 02 — ~ > Azobenzene 

(a) (/!) = NaOH + CaO,( 1 ?) =conc.H 2 S 0 4 +conc. HNO 3 ,60- 70°C,(C) 

=glucose + NaOH 

(b) (A)=Zn power, (R) =conc.H 2 SQ 4 +conc. HNQ 3 , 100 °C,(C) = NH 4 C1 + Zn 
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(c) (A) = Za, (5) = cone. H 2 S0 4 + conc.HN0 3 , 60-70°C (C) = Zn+NaOH 

(d) (/ 4 )-NaOH +CaO, (5) = cone. HN0 3 +conc. H 2 S0 4 ,Reflux24hrs.(C) 

=CH 3 OH + Na 


31. The best method for the preparation of chlorobenzene is : 



32. Which of the following reaction is called ‘Schotten-Baumann’ reaction ? 
AICI3/CH3COCI „ 

(a) C 6 H 6 - 1 ->C 6 H 5 COCH 3 


CH COC 1 

(b) C 6 H 5 NH 2 - 5 ->C 6 H 5 NHCOCH 3 


QH 5 COCl 

(c) C 6 H 5 OH->C 6 H 5 OCOC 6 H 5 

( d ) C 6 H 6 q H 5 coci > c 6H 5 COC 6 H 5 


33. Which of the following is nor correctly matched ? 

Heat 

(a) Phenol+ CHC1 3 +NaOH —- > Salicylaldehyde 

(b) Phenol + Phthalic anhydride —- * ■ * -> Phenetole 

' ' H2&VJ4 

Br 2 water 

(c) Phenol u 2 SO A ' > Tribromo P heno1 

Heat, Pressure 

(d) Sodium phenate + C0 2 -» Salicylic acid 

34 . Identify the end product ( 6 ) of the following sequence of reaction. 



1 
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35. Benzene can be obtained by : 

(a) C 6 H 5 OH + NaOH—(b) C 6 H 5 OH + Zn-^-> 


(c) C 6 H 5 —N ==N—Cl + H 2 0-> (d) All of these 

36. Point out incorrect statement about resonance. 

(a) Resonance structure should have equal energy. 

(b) In resonance structures, the constituent atom should be in the same position. 

(c) In resonance structure there should be the same number of electron pairs. 

♦ (d) Resonance structures should differ only in the location of electrons around 

the constituent atoms. 


37. 


t 



+ ch 2 ch 2 ch 2 ci 
gh 3 


aici 3 


-> hydrocarbon (X) 


The major product X is : 



(c) 



CH 2 CH 2 CH 2 CH 3 


(d) none is correct 
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39. In the sulphonation, acetylation and formylation of benzene the group of effective 
electrophiles would be ? 

(a) SO 3 ,CH 3 C=0,HCO (b) S0 3 ,CH 3 —C^O.HCO 

(c) S0 3 , CH 3 CHO, CO + HC1 (d) HSO 3 , CH 3 CO, HCO 

40. Benzoic acid may be prepared by the oxidation of: 




41. Chloral + 



Cone. H 2 SQ 4 ^ p ro( j uct p ro( j uc t j s : 


(a) lindane (b) DDT 

(c) tefflon (d) ethaneperchlorate 

42. Which of the following is not an aromatic compound ? 




<°>o 


43. The correct order of stability of ions is : 



(d) 



(IV) 



N 


(a) I<IV<II<III (b) III<II<IV<I 

(c) IV < I < II < III (d) none of these 

44. Number of tt electrons present in naphthalene is : 

(a) 2 (b) 4 (c) 10 


(d) 14 
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45. Dipole mom ent o f which compound will be zero ? 

V- OH (b) HS—^ ^ 


(a) HO- 


(c) Br- 


-SH 


// w 


-Br 


(d) All of these 


,, „ Cl 2 ..... Hydrolysis 

46. X - > Benzotnchlonde- > Y. What are X and Y respectively ? 

(a) Benzene, Benzaldehyde (b) Toluene, Benzaldehyde 

(c) Toluene, Benzoic acid (d) Benzene, Benzoic acid 

47. Which of the following reactions is not an example of electrophilic substitution ? 

(a) C 6 H 6 + + N0 2 ->C 6 H 5 N0 2 +H + 

A1C1 

(b) C 6 H 5 +CH 3 C1-^C 6 H 5 — CH 3 +HC1 

(c) c 6 h 6 +ci 2 - uvlight > C 6 H 6 C1 6 


OH 


(d) C 6 H s OH + CO + HC1 



CH, 


48. Major product of this reaction will be : 


© 


CH 3 CI 
AlClj.A > 


(a) o - xylene (b) p- xylene (c) both (d) m - xylene 



50. Amongst the ions, the aromatic character is shown by : 



(a) I and III 
(c) II and III 


a jl) (> H (iv) Q, H 

(b) II and IV 
(d) I, II, III and IV 
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LEVEL-2 


1. The carbon atoms of benzene are : 

(a) sp -hybridised 
(c) sp 3 -hybridised 

2* The C—C bond order in benzene is : 

(a) 1 (b) 2 (c) 1.5 

3. Which of the following compounds is non aromatic? 


(b) s/>-hybridised 
(d) Non-hybridised 


(d) 1.3 



(a)L H (b) \/ (c) | (d)^ 

4. Which of the following compounds will show aromatic character? 







o 


»* . 

N 


r\ 


.7 




H 

III IV 

(c) II and III (d) I and II 


I II 

(a) II and IV (b) I, II and IV 

5. A molecule of benzene has : 

(a) 6a and 9 n bonds (b) 9a and 3rc bonds 

(c) 12a and 3rc bonds (d) 6a and 3n bonds 

6. Which of the following species is not aromatic? 

© © 



< a H\ // 



(b)\\ // 


(c) 


7. Which one of the following compounds is not aromatic? 

CH 3 


«o 

S 


n: 




(c) H 3 C^..^-CH 3 

•o 


(d) 


N 

i 

CH 3 

o ! 

N 

I 

H 


8. The order of stability of compounds X, Y and Z: 

© e 





^ 

X Y Z 

(b )Y>Z>X (c)Z>^f>r 


(d) 


o 


(d) X>Z>Y 


-I 

-i 


(a) X > Y > Z 
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i {)0 


9. Which of the following species are antiaromatic? 

<?3 

s 

• • \ _ / 

I II 111 IV 

(a) III and IV (b) I and III (c) I and II (d) I and IV 

10. When sodium benzoate is heated with soda lime, the product formed is : 

(a) phenol (b) chlorobenzene 

(c) benzene ' (d) benzaldehyde 

Among the following compounds that can be most readily nitrated is : 

(a) benzene (b) benzaldehyde 

(c) toluene (d) chlorobenzene 

Which of the following compounds is most readily nitrated is? 

(a) benzene (b) phenol 

(c) toluene (d) nitrobenzene 

13. Among the compounds the order of decreasing reactivity towards electrophilic 
substitution is : 


11 . 


12 


■V' 



(a) II > I > III > IV 
(c) III > I > IV > II 



(d) II > I > IV > III 


14. The following reaction is an example of: 



+ CH 3 C1 


Anhydride AICI 3 



+ HC1 




(a) Wurtz reaction (b) Kolbe electrolysis 

(c) Friedel-Crafts reaction (d) Grignard synthesis 

15. The function of anhydrous AIC1 3 in Friedel-Crafts reaction is to : 

(a) absorb water (b) produce a nucleophile 

(c) produce an electrophile (d) absorb HC1 

16. The presence of which one of the following groups on benzene nucleus activate it 
towards electrophilic substitution : 

O • 0-. O 


(a) —C=N 


(b) —C—H (c) —C—OR (d) — O—C —R 
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17. Which one of the following compounds give only one isomer upon nitration? 

' ch 3 ch 3 

,CH, 

c) [oi w to; 

x ch 3 

ch 3 



ch 3 

A 

«*) [O. 


18. In the given reaction 
OH 


OH 



COOH 


HN0 3 + H 2 S0 4 


7 


COOH 




OH 

0 2 N n 1 .COOH 



(d) 


19. Which one of the following aromatic compounds fails to undergo Friedel-Crafts 
reactions? 

(a)C 6 H 5 —CH 3 (b) C 6 D 6 (c)C 6 H 5 —NO a (d) C 6 H 5 C1 

20. The reaction least likely to occur is : 


h 2 so 4 

(a) C 6 H 6 +HN0 3 ->C 6 H 5 N0 2 

(b) C 6 H 6 + H 2 S0 4 -C 6 H 5 S0 3 H 

(c) C 6 H 6 +Br 2 —>C 6 H 5 Br 

(d) C 6 H 6 +C1 2 -^Uc 6 H 5 CI 

light 

21. Consider the following compound 



I II III 


The relative reactivity towards halonium ion is such that: 
(a) I > II > III (b) II > I > III (c) II > III > I 


(d) III > I > II 
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Ac^O CL HO 

22. In the given reaction, C 6 H 5 —NH 2 -- —> X - Y ->Z - 

Pyridine FeCl 3 


The product Z will be : 
(a) o-chloroaniline 
(c) 2, 4-dichloroaniline 


23. Ph 2 CH 



(b) mixture of o~ and p-chloroaniline 
(d) 2, 4, 6-trichloroaniline 


gives 



och 3 

och 3 

1 /C(CH 3 ) 3 

X 



T 

T C(CH 3 ) 3 

Ch 3 

ch 3 

/CH 3 

ch 3 

OCH 2 CH 

1 \ch 3 

0 —c—ch 3 

1 ! 

(o(Q) 

(d)[g] CH3 

I 

ch 3 

I 

ch 3 

CH 2 =CH—CH2—Cl 

O.BHiTHF HF, A 

> 4 ~. \ n \ ( 

LOJ AlClj 

(ii) H 2 0 2 /0H 

compound C will be : 



X 
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27. Which of the following substituted benzene derivatives would furnish three 


isomer when one more substituent is introduced? 



Cl 



A ; A can be : 


(b) 



(d) no reaction 


29. According to Huckel rule a cyclic conjugated polyene is aromatic if it contains : 
(a) (4«+ 1) re-electron (b) (4m + 2) re-electron 

(c) (2m + 2) 7t-electron (d) 4« re-electron 


30. Phenol- 


Zn-dust 


Cone. HNCK 


A- 


+ H 2 S0 4 


Ub 


Zn 


NaOH 


->C 


In the above reaction A, B and C are : 

(a) benzene, nitrobenzene and aniline 

(b) benzene, dinitrobenzene and ni-nitroaniline 
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(c) benzene, nitrobenzene and hydrazobenzene 

(d) toluene, wi-nitrobenzene and m-toludine 

31. When phenol is treated with excess of bromine water, it gives : 

(a) m-bromophenol (b) o-and />-bromophenol 

(c) 2,4-dibromophenol (d) 2, 4, 6-tribromophenol 

32. Picric acid is yellow coloured compound, its chemical name : 

(a) m-nitrobenzoic acid (b) 2, 4, 6-trinitrophenol 

(c) trinitrotoluene (d) trinitroaniline 

33. The product of following reaction is C ( , H 6 +CI 2 ———>? 

(a) C 6 H 5 C1 (b) orthoC 6 H 4 Cl 2 (c) C 6 H 6 C1 6 (d) para C 6 H 4 C1 2 

34. Which of the following compounds react slower than benzene in electrophilic 
bromination? 


(a) C 6 H 5 CH 3 (b) C 6 H 5 OH 
© © 

N=NC1 Cl 


(c)C 6 H 5 N0 2 (d)C 6 H 5 NH 2 


35. The reaction f(^) 


CuCl/HCl 


■> f (^) J + N 2 + CuCl, is known as : 


(a) Wurtz reaction 
(c) Gattermann reaction 



X;Xis 


(b) Sandmeyer reaction 
(d) Friedel-Crafts reaction 



(a) Br 2 water 
(c) both (a) and (b) 
OH 



CH 3 


(b) Br 2 /CS 2 
(d) none is correct 
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(C) 



40. 



CH2 ~(0) 


+ CH 3 —CH—CH^-C1 
CH 3 


(d) 



A1CI 3 


-» compound X; is : 


(a) 

(c) 




CH 2 —CH 2 CH 2 CH 3 (b) 


ch 2 —ch—ch 3 
ch 3 


ch 3 

c—ch 3 

I 

ch 3 

(d) all are correct 



41. Consider the following reaction : 

cf 3 





Product 


(i) CF 3 will activate benzene ring (ii) CF 3 will deactivate benzene ring 
(iii) CF 3 is m-directing (iv) CF 3 is oip directing 

Select the correct options : 

(a) (i) and (iv) (b) (ii) and (iii) 

(c) (i) and (iii) (d) (ii) and (iv) 

42. In the given reaction, what is the product? 




552 


GRB Advanced Problems in Organic Chemistry for JEE 


CH 2 CH 2 CH 2 C1 


H,C 


(d) 



43. The reaction of toluene with Cl 2 in presence of FeCl 3 gives: 

(a) benzoyl chloride (b) benzyl chloride 

(c) o-and p-chlorotoluene (d) wi-chlorotoluene 

44. Chlorination of toluene in the presence of light and heat followed by treatment 
with aq. KOH and subsequently with dil. HC1 gives : 

o 


0) <§> 

(b) 

(c) < ©^ NH2 

(d) 



-C—OH 

45. Among the following compounds that can be most readily sulphonated is : 

(a) a ( b ) (OVn0 2 (c) (OVc. (d) 



CH-t 


46. Aniline react with NaN0 2 and dil. HC1 at 0-5°C to form : 

(a) /Hiitro aniline (b) 2, 4, 6-trinitroaniline 

(c) benzene diazonium chloride (d) benzene 

47. In the chlorination of benzene with Cl 2 in the presence of FeCl 3 the electrophilic 
species that attack the benzene ring is : 

(a) Cl® (b) Cl—Cl—FeCl 3 

(c) Cl e (d) Cl* 

48. Which of the following represents Friedel-Crafts reaction? 


(a) C 6 H 6 +C 2 H 5 C1- 


A1C1 


^C 6 H 5 C 2 H 5 +HC1 
ZnCl 2 

(b) C 6 H 5 0H + HC1->C 6 H 5 C1 + H 2 0 


(c) C 6 H 5 C1 + CH 3 C0C1- 


AICI' 


->C 6 H 5 COCH 3 +C1 2 


(d) C 2 H 5 Br+Mg 


ether 


-» C 2 H 5 MgBr 


49. The major product formed in the reaction 

C 6 H 5 —N=NCl e +H 3 P0 2 +H 2 0- 


-» is : 



(a) C5H5OH 
(c) C 6 H 6 


(b) C 6 H s C 1 
(d) C 6 H 5 C 6 H 5 


/tV 
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50. The major product formed in the reaction : 



Cone. HNO3+H2SO4 
-> JS : 



1. In the reaction the major product formed is : 

Br2(l Mole) 
^Fe~ 




2. This reaction is an example of: 


Br 



(a) substitution reaction (b) addition reaction 

(c) condensation reaction (d) elimination reaction 


The major product formed in the reaction is : 

~ JCCI 3 
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11. Which of the following compounds will form a yellow-coloured oily compound 
on treatment with NaN0 2 and HC1 at 0-5°C? 



12. In Friedel-Crafts acylation reaction the electrophile is : 


0 


(a) R + 

(b) R- 

~C=0 

• 


e 

(c) R—C=0 

(d) R- 

-C—0 


Cl 


© 

A1C1 


3 


13. N, N-Dimethyl aniline react with NaN0 2 and dilute HC1 at 0-5°C to form : 

© © 




NaN0 2 /HCl (0-5 °C) 


H 3 P0 2 


©y 


The end product Y is : 
OH 

(a) 

Br 




© © 


N 2 Br 
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15. Identify the end product (y) of the following sequence of reaction : 


OH 



16. The action of Br 2 /H 2 0 on salicylic acid results in the formation of: 



CH 3 

In the abo ve sequence of reactions which one is not correct? 
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18. The final product of the given reaction sequence : 



no 2 

19. Which one of the following aryl amine undergoes diazotisation most readily? 


NH, . 

T 

nh 2 

nh 2 

nh 2 

«(Q) 

wO 

(') [Ql 

>>o 

1 

no 2 

1 

Cl 

och 3 

1 

ch 3 


20. In the given reaction sequence 


^ Sn/HCl NaN0 2 + HCl CuCN/HCN H 2 0/H® 

C 6 H 5 N0 2 - >A --- >B - >C— -- >D 

A 


which one is not correct? 


(a) A isC 6 H 5 NH 2 

® 0 

(b) B is C 6 H 5 —N =N Cl 


21 . 


(c) CisC 6 H 5 CH 2 CN 

(d) DisC 6 H 5 COOH 

Which one of the following substrate will not form benzyne when treated with 
NaNH 2 ? 

Cl 

(a) C 6 H 5 C1 (b) 


Cl Cl 



CH 3 
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Cl 



23. Which one of the following is most stable carbocation? 




24. Which one of the following is most stable carbanion? 

no 2 


(a) 




(d) 


HO H HO H HO 

25. Nitration of the following compound will occur at which position? 

-i^”^4-N0 2 

.2'—'3 

(a) atC—1 (b) atC—2 

(c) atC—3 (d) atC—4 

26. Nitrating agent for aromatic compound may be : 

(a) N 2 0 5 (b) C 2 H 5 0N0 2 

(c) N0 2 CF 3 S0 3 (d) all of these 




560 


GRB Advanced Problems in Organic Chemistry for JEE 


27. 


(£)) + CH 3 —CH 2 CH 2 CH 2 —Cl ■ 

AIC13 

-> X ; Major product X 


CH 3 

(a) <^0^ CH 2— CH ”" CH 3 

(b) (o) -< j :— 

ch 3 

CH 3 

(c) <Q)—ch 2 ch 2 ch 2 ch 3 

(d) none is correct 


28. A<~ 


Br 2 


CH=CH, 


KMn0 4 



>B 


Compound A and B respectively are 

(a) o-bromo styrene, benzoic acid 

(b) />bromo styrene, benzaldehyde 

(c) m-bromo styrene, benzaldehyde 

(d) styrene dibromide, benzoic acid 
29. Consider the reaction 
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30. In which of the following reactions tertiary butyl benzene is formed ? 


+ Me 3 C—OH + BF 3 (b) (( ) ) + Me 2 C=CH 2 + H 2 S0 4 


+ Me 2 CH—CH 2 C1 + A1C1 3 (d) All of these 

O 


31. Benzene on reaction with A 


form f 


which on reaction with B 


form [(3 


:A and S are: 


Cl ; LiAlH4 


(b) Zn (Hg)+Conc. HC1; 
O 


Cl ; NaBHt 


(d) ^^^^CKZn (Hg) + Cone. HC1 
32. Which of the following undergoes sulphonation fast? 

S0 3 H ®NMe 3 


(a) O 


s/ 0 

CH 2 NMe 3 


■<» [O 


CH 2 CH 2 NMe 3 


«nO 


(d) fo. 


33. The major product obtained in the reaction 

Cl 

r<-S, so 3 . 

fOl - >ls: 

h 2 so 4 

Cl Cl Cl 

1 >o 3 h I 


(a) [O. 


wfo 


Cl 
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S0 3 H 


34. The major product obtained in the reaction 
O 

. < g^-|LcH ; ^Q) + 

is expected to be : 

O O 
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37. In sulphonation, acylation and formylation of benzene the group of effective 

electrophiles would be: 

© e © 

(a) SO®,CH 3 — C=0, HCO (b) S0 3 H,CH 3 C0, HCO 

© © 

(c) so 3 ,ch 3 — C^O,HCO (d) so 3 ,ch 3 cho,co+hci 

38. A Friedel-Crafts reaction of benzene with chloroform produces : 

Cl 


(a) C 6 H 5 CHC1 2 


(b) C 6 H 5 — C—C 6 H 5 


(c) C 6 H 5 —C—C 6 H 5 (d) all of these 

H 

39. Identify the product obtained in the following reaction : 



40. Product of the given reaction : 

O 



o—C—(CH 2 ) 2 COOH 
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49. Identify correct product of tte following reaction : 



(d) 
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O 



Find out missing reagent Y : 

(a) Sn + HCl (b) Li + HCl (c) C + CC1 4 (d) Na + Ether 
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57. The structure of compound that gives a tribromo derivative on treatment with 
bromine water is : 



58. In the reaction 




(a) H 3 P0 2 (b) Cu 2 Cl 2 

(c) HgS0 4 /H 2 S0 4 (d) H®/H 2 0 


59. In the following reaction 



60. 


+ ch 3 —c=ch 2 


H3P04 3 


X ; The compound X is : 
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^H 3 

ch 3 —c—ch 3 


(c) 



(d) none of these 


© e 


61. Reactivity order of the following towards NaOZTf, Et OH: 



1 II III 

(a) II > I > III (b) I > III > II (c) II > III > I (d) III > II > I 

CH 3 

62. Ozonolysis of the following compound will produce; [j ''1 is : 

/ 

CH 3 


o o 


o o 


(a) CH 3 — C—C—H, H—C—C—H 

0 0 0 0 

II II II II 

(b) CH 3 —C—C—CH 3 , H—C—-C—H 

0 0 0 0 

II II II II 

(c) ch 3 — c—c— ch 3 ,ch 3 —c—c—h 

o o o 

II II II 

(d) CH 3 — C—H, H—C—C—H 

63. Which of the following will be obtained by the bromination of ethylbenzene in 
presence of light? 


(a) 



ch 2 ch 3 

Br 


(c) 



Br 



CH 3 CH 2 
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AICI 3 , H 2 Q . 


65. Consider the following sequence of reactions : 

.. l.Sn + HCI 

/7r\ Me 2 NH 2. NaN0 2 + HC1 

¥~<Cj)—no 2 - 


DMF.A 


3. H 3 P0 2 
0-5°C 


» Y 


the product Y is : 



OH COOH 
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67. Consider the following sequence of reactions 



68. Which of the following molecules is expected to have the greatest resonance 
stabilisation? 



69. Arrange the following groups in order of decreasing o-and /xlirecting strength : 


• • • • 

—N H 2 , — Cl, —O H, —R 

• • 

• • 

(a) — Cl>OH>— R>— NH 2 

• • 


• • •• 

(b) —NH 2 >—R >—Cl >—OH 

• • 


• • •• 

(c) —NH 2 >—OH>—Cl >—R 

• • 


• t •• 

(d) —NH 2 >— OH>—/?>—-Cl 

• • 


70. Arrange the following groups in order of decreasing electron attracting capacity: 


(a) N0 2 >COOH>Cl>OH 

(c) oh>ci>no 2 >cooh 



(b) C1>0H>N0 2 >C00H 
(d) N0 2 >COOH>OH>Cl 

e + HCl „ „ . „ . . . 

- >B ; Product B of reaction is : 

H 3 C x ^CHa 
N 

(b) 

NH 2 
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h 3 c x ch 3 

N 



72. Identify product obtained by following sequence of reactions : 

I.HNO 3 + H 2 SO 4 

0 2. Br 2 + FeBr 3 

3. Fe + HCl 

4. C1 2 +A1C1 3 

5. NaN0 2 + HC1 

6.KI 


(a) 



(b) 
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75. Which of the following compounds undergoes nitration at fastest rate? 



H 


76. For this reaction ? 



Br 

NO, 


; the best reactants are : 


(a) C 6 H 5 Br + HN0 3 andH 2 S0 4 

(b) C 6 H 5 N0 2 +Br 2 ,FeBr 3 

(c) C 6 H 5 Br + H 2 S0 4 , A 

(d) C 6 H 5 N0 2 +HBr 


77. Which sequence of steps describes the best synthesis of compound 

7 

Br 


(a) 

(b) 

(c) 

(d) 





c 6 h 5 ch 2 ci 

A1C1 3 
Br 2 


Br 2 


FeBr 3 



FeBr 3 
QH 5 COCI 


C 6 H 5 CH 2 C1 
-> 



A1C13 

Br 2 




A1C1 3 

Br 2 


FeBr 3 


FeBr 3 


C 6 H s COC1 
->- 


Zn(Hg) 


HC1 

Zn(Hg) 


HC1 


78. How many benzylic hydrogens are present in the hydrocarbon shown? 
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The best reactants are : 


O 

II 

(a) C 6 H 5 C1+C 6 H 5 —C—Cl, A1C! 3 


O 

II 

(b) C 6 H 5 — C—CH 3 +Cl 2 ,FeCl 3 

(c) C 6 H 5 —CH 2 —-C 6 H 5 + Cl 2 ,FeCl 3 followed by oxidation 

(d) none of these yield the desired product 



81. Birch reduction of nitrobenzene will produce : 



82. Birch reduction of aniline will produce : 



83. Most stable carbocation is : 



(c) Cl- 
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84. Aniline when diazotised in cold and then treated with dimethyl aniline gives a 
coloured product. Its structure would be : 

(a) CH 3 NH^OV" n==n_ ^OV“ nhch 3 



85. Rank the following compounds in order of decreasing reactivity for bromination: 


C 6 H 5 —NMe 3> C 6 H 5 —CH 2 —NMe 3 ,C 6 H 5 —NMe 2 ,C 6 H 5 ~CH 3 
(1) (2) (3) (4) 

(a) 3 >4>2> 1 (b) 1>3>4>2 

(c) 3 > 4 > 1 > 2 (d) 4 > 3 > 1 > 2 


86. Which of the following compounds will not give Friedel-Crafts reaction? 

N0 2 nh 2 

,no 2 



(b) 




(d) all of these 


87. Find out correct product of the following reaction : 



88. Find out correct statement for this reaction : 
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(a) compound shows elimination addition reaction 

(b) reaction is addition elimination 

(c) reaction is also known as cine substitution 

(d) no reaction 

89. Major product form in the reaction 

O 


u 


A1C1 3 


-4 is: 





H (Catalyst) 


product of the reaction will be : 
COOH COOH 


Product; 




•N0 2 


no 2 


(d) all are incorrect 


91. Rank the following compounds in decreasing order of reactivity in electrophilic 
aromatic substitution reaction: 

O 

(X 
•N" 




( 1 ) 

(a) 3 > 1 > 2 > 4 
(c) 3 > 1 > 4 > 2 


H 

(3) (4) 

(b) 4 > 3 > 2 > 1 
(d) 1 > 3 > 4 > 2 


( 2 ) 
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92. Give the best reaction sequence for the following transformation : 

© 

no 2 


HNO3 SO3 Fe HNO3 H® CF 3 C0 3 h 

(a) ->->->->-->- > 

h 2 so 4 h 2 so 4 hci h 2 so 4 h 2 o 

HNO, Fe CH,COCl SO, HNO, H®/H ? 0 CF3CO,H 

(b ) --U- U 3 —* -> 

H 2 S 0 4 HCI H 2 s °4 H 2 S0 4 

HNO3 pe CH3COCI HNO3 CF3CO3H 


SO, HNO, Fe CH,COCl HN0 3 H ® CF 3 C 0 3 H 

(d) -—>-- > i ->-->- > 

h 2 so 4 h 2 so 4 hci h 2 so 4 h 2 o 


93. Give the major product of the following reaction; 

O 




(a) 


(b) 


Ci 2 /N/Nfe HNO, 

AiCh FeBr3 H2SO4 

O 

N 0 2 BF 4 Zn-Hg 

■ ■ > - > 1 1 


HCI 


Cl 2 ) 

AICI 3 


cf 3 co 3 h^ 


FeBr 3 
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O 

^ ' /N ' / ^Br Cl 2 
(c) -> -> 


FeBr 3 

0 


A1C1 3 


nh 2 nh 2 hno 3 

4 -> 

H 2 so 4 


e OH 


... 'Cl Zn-Hg N0 2 BF 4 Cl 2 

(d)-> -> -> -> 

FeCl 3 HC1 AICI 3 

95. Choose the best reaction sequence for the following conversion : 





h. H 2 N 



NOjCI NH 2 NH 3 CH 3 CH 2 CH 2 Br Cl 2 
(a) - > -> — -»--—> 


>OH 


FeBr- 


N° 2 BF 4 Zn-Hg 

(b) ->-» 

HC1 


"Y 

o 


3 

Br 


A1CU 


nh 2 *nh 2 


Cl n 


FeBr 3 


^OH 


AlCl-j 


CH.CH- C—Cl 

j l 11 


hno 3 + h 2 so 4 nh 2 nh 2 
(c) ->-> 


© 


'Y 


Br 


OH 


A1CU 


O Zn-Hg Cl 2 

->- 


HC1 


Fel 


(d) 


O NH 2 NH 2 N0 2 For C1 2 ,A1C1 3 _ 

“TT * ->->-4 Zn — 


FeBr 3 


©OH HN0 3 + H 2 S0 4 


3 


HC1 


96. Give the major product of following reaction 

X, 



HF 


? 




97. Which is the best way to prepare m-bromoaniline? 


H 2 S0 4 Br 2 h^/h 2 0 

- > -> -4 - 


©/ 


(a) Aniline 


580 


GRB Advanced Problems in Organic Chemistry for JEE 



98. Select the final product of following sequence of reaction: 





99. A (Cj{,H] 4 ) + Cl 2 , A- > Ci 0 H 13 CI (one isomer) 

A +Clj / FeCl 3 -> C 10 H 13 C1 (two isomers) 

Possible structure of A is : 



- i j. i 
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100. A compound * A* (C 7 HgO) is insoluble in water, dilute HC1 and aqueous 

NaHC0 3 but soluble in dilute NaOR When A is treated with Br 2 —H 2 0, it is 
converted into a compound of formula C 7 H 5 OBr 3 . Compound A is : 




101. The major product of reaction. 




(A) { B ) (C) 


Conversion of A into mixture of B and C by action of heat is an example of: 

(a) Claisen rearrangement 

(b) Cope elimination 

(c) Fries rearrangement 

(d) Benzidine rearrangement 
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103. Consider the following sequence of reactions : 



104. Predict major product in the following reaction, 



105. What function does HN0 3 serve in reaction of benzene with I 2 to produce 
iodobenzene? 

(a) TheHN 03 convert the I e toI 2 (b) HNO 3 serve as catalyst 
(c) HNO 3 convert 1 2 to HI (d) HN0 3 convert 1 2 to I® 

106. Find out correct product of following reaction : 
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107. Which of the following compounds would not be considered aromatic in its 
behaviour? 



108. Which of the following structure most closely represent as intermediate in the 
electrophilic bromination of/*ara-xylene? 



109. Which of the following compounds form or/Ao-benzenedicarboxylic acid when 
oxidized by hot aqueous KMn0 4 ? 



110. Electrophilic bromination of/>-toluene sulphonic acid, followed by heat with 50% 
H 2 S0 4 produces or/Ao-bromotoluene. Which of the following intermediate leads 
to this product? 



so 3 h so 3 h 


111. Which of the following is the major product from the sulphonation of a-tetralone? 

O 


h 2 so 4 
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S0 3 H 


112. Which of the following is the major product from bromination of 
meta-nitrobenzene sulphonic acid? 



Br 


113. When Friedel-Crafts alkylation of benzene is carried out with 1 equivalent of 
rert-butyl chloride, a large amount of para-di-tert-butyl benzene is formed along 
with monosubstitution product. 

Why does not all the benzene react to give fert-butyl benzene 
(the mono-substitution product)? 

(a) The tert-butyl substituent activate the benzene ring to further substitution. 

(b) The reaction is bimolecular, so two tert -butyl chloride molecule combine 
with one benzene molecule. 

(c) The fen'-butyl substituent is large and favours reaction at /wra-posit ion. 

(d) The disubstituted product is favoured in equilibrium with mono-substituted ring. 

114. When /?ara-bromotoluene is treated with NaNH 2 in ether the bromine is lost and 

mixture of para and meta CH 3 C 6 H 4 NH 2 product is obtain. What kind of 
intermediate would account for this? 

(a) A charge delocalised anion formed by nucleophilic addition of NHf to the 
benzene ring. 

(b) A charge delocalised anion formed by abstraction of methyl proton by the 

0 

baseNH 2 . 
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(c) An aryl cation formed by loss of bromide ion. 

(d) A benzyne species formed by elimination of HBr. 
115. How might one best accomplish the following synthesis? 

H 2 N 




(a) (i) C 4 H 9 + AICI 3 (ii) HN0 3 and heat (iii) excess of H 2 and Pt 

catalyst 

(b) (i) HNO 3 and heat (ii) C 4 H 9 C1 + A1C1 3 (iii) excess of H 2 and 

Pt catalyst 

(c) (i) C 3 H 7 COCl + AICI 3 (ii) HN0 3 and heat (iii) excess of H 2 and 

Pt catalyst 

(d) (i) HN0 3 and heat (ii) C 3 H 7 COCl + A1C1 3 (iii) excess of H 2 and 

Pt catalyst 

116. Which of the following is the likely outcome from this reaction? 

H2SO4 ) 

10°C 

(b) 6 

(d) (Ci 0 H 10 ) n Polymer 




117. Which of the following heterocyclic compound would have aromatic character? 

»© «»>0 - <“> 0 =H <d) ^ 


N 

A 

H H 

118. Which of the following procedure would be the best for preparation of phenyl 

benzyl ether (C 6 H 5 OCH^ 6 H 5 )? ^ 

(a) C 6 H 5 C1+C 6 H 5 CH 2 0 (b) C 6 H 5 0 + C 6 H 5 CH 2 —Cl 

(c) 2C 6 H 5 C1 + Na 2 0 (d) 2C 6 H 5 MgBr + HCHO 

119. Which of the following procedures would be best for achieving for following 

reaction? „ „ _ 

CH 2 —C=C—CH 3 


(iii) excess H 2 0 



(a) (i) KOH and heat 


(ii) CH 3 —CsC—Br 


(b) (i) KMn0 4 and heat (ii)CH 3 —C=C ; 

(c) (i) NBS in CC1 4 and heat (ii) CH 3 —C=C e 

(d) (i) Mg in ether (ii)CH 3 —C=C e (iii) excess H 3 PO 4 
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120. Which of the following carboxylic acid could be resolved reaction with an 
enantiomerically pure chiral amine? 


COOH 




121. Phenol reacts with acetone in the presence of cone. H 2 S0 4 to form aC 15 H 16 0, 
product. Which of the following compound is this product? 



122. Which of the following isomeric hydrocarbon is most acidic? 



123. Devise a series of reaction to convert benzene into raefri-chlorobromobenzene. 


1. Cone. 

h 2 so 4 a 

2. Cl 2 + FeCl 3 
and heat 

- Ssi 

3. NaN0 2 
+ HC10°C 

4. H 2 , Pt catalyst 

5. Mg in ether 

6 . PBr 3 

7. H 3 P0 4 

8 . HN0 3 
(Cone.) 

+h 2 so 4 

(Cone.) 

9. Cu 2 Br 2 + HBr 

10 . (CH 3 C0) 2 0 
+ Pyridine. 


(a) 1 then 2 then 6 

(b) 2 then 8 then 4 then 3 then 9 

(c) 8 then 4 then 10 then 2 then 3 then 9 

(d) 8 then 2 then 4 then 3 then 9 
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124. Iodination of benzene is not easily carried out. How can one prepare para-iodo 
benzoic acid from p-nitrotoluene? .___ 


(a) (i) Br 2 +FeBr 3 

(ii) 

Mg in 

ether, C0 2 

(iii) 

3H 2 and Pt 
Catalyst 

(iv) 

hno 2 

0°C 

(v) 

KI 

solution 

(b) (i) NBS inCCl 4 
and Heat 

(ii) 

Nal in 

acetone 

(iii) 

3H 2 and 

Pt catalyst 

(iv) 

HNO 2 

(v) 

h 3 po 2 

(c) (i) NBS in CC1 4 
and Heat 

(ii) 

hno 2 , 

o°c 

(iii) 

CuBr + 
HBr 

(iv) 

KMn0 4 , 

A 

(v) 

KI 

solution 

(d) (i) KMn0 4 and 
Heat 

(ii) 

Sn + HCl 

(iii) 

HNO,, 

0 °C ‘ 

(iv) 

KI 

solution 





(a) Grignard reagent forms dihalobenzene, adds to anthracene, followed by 
nucleophilic displacement of flourides anion to form the product. 

(b) Mg reduces anthracene to a reactive dianion that bonds to the dihalobenzene. 

(c) A Grignard reagent forms the dihalobenzene, metalates the anthracene and 
this nucleophile adds to the remaining fluorobenzene. 

(d) A Grignard reagent forms the dihalobenzene, decomposes to benzyne, which 
then cycloaldols to anthracene. 

126. The insecticide DDT (C| 4 H 9 C1 5 ) is prepared by heating chlorobenzene with 
chloral (CCl 3 CHO) in the presence of cone. H 2 S0 4 . Which of following 



127. Which of the following procedure would be best for achieving the following 

reaction? ^ 

/ CTi 3 0 2 N\ /v ✓COOH 




C Y ^ Cl 

(a) (i) Br 2 + FeBr 3 (ii) KMn0 4 and Heat 

(b) (i) KMn0 4 and Heat (ii) Br 2 + FeBr 3 

(c) (i) NBS in CC1 4 and Heat(ii) KMn0 4 and Heat 

(d) (i) NBS in CC1 4 and Heat (ii) NaNO z 


Br 


(iii) HN0 3 and H 2 S0 4 
(iii) HN0 3 and H 2 S0 4 
(iii) HN0 3 and H 2 S0 4 
(iii) KMn0 4 and Heat 
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128. Compound A (C 10 H 6 ) liberate 2 mole of CH 4 when treated with MeMgBr. On 

heating with KMn0 4 solution, A produces benzene dicarboxylic acid which on 
mononitration produces only one product and no other isomers . 1 A' can be : 



129. Which of the following alcohols would you expect to form carbocation most 
readily m H 2 S0 4 ? 



130. Which of the following compounds will not rearrange on heating with A1C1,? 
0 0 

CH, 



O 


(c) 


o—c— ch 3 
h 3 c x 1/CH 3 


IQJ 



131. Which product is formed at the end of following reaction? 

H 3 C\ 

CHC1 3 , NaOH 


1 


H 3 C/ e Na € 


(a) 


Cl 


CH 



HiC 


(b) 


jcr 
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HjC 


(c) 



O 


Cl 

(d) ci 


ch 3 



H 3 C e Na 


H 3 C " ® Na 11 

132. The product (T) of the following sequence of reaction would be : 

(i)CHCl 3 + N aOH,A (y) 



(ii) H 3 0 



133. Consider the following reaction, and select correct statement: 

1. H 2 Q + CH 3 COOAg ^ 



2. H 2 0 + AgF 


3. H 2 0 + AgN0 3 


4. H 2 0 + AgOH 


OMe 

(a) only one product will be formed in each of these reaction. 

(b) the rate of reaction remains the same in all the reactions. 

(c) there will be 100% racemisation in all reactions. 

(d) the rate of reaction will be twice in 2nd reaction if cone. AgF is doubled. 

© © 

3r C=CNa 



(X). Find out correct product ‘X*: 


(b) Br C=C 

N0 2 


c=c 
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135. 



CHi 



(a)fQ 

Y 

no 2 

(C) 

o 2 n 

Br 


(b) 


0 2 N 



e 

OCH 3 


)CH, 



OCH, 


(d) 




LCI 2 + Fe,A 

1 JO \v_y J ®-Find out correct product ‘Z’: 

2. H /H 2 0 


>o 3 h 

Br 



(b) 



Br 

Cl JL Cl 

(<ofO 



(d) 




CI 2 /hv l.Na 2 C0 3 aq. 

~A, 1 atmP >B ’ IdentifyB : 

. 2 . H®/H 2 0 


:ooh 

(b)fOj (c) 



138 . 



0 3 H 

CH 2 —CH 2 —OH 


(d )[0 

l 

i0 3 H 


aq. KOH A, Cyclisation HN0 3 + H 2 S0 4 
- >A ->-» B 


'CH 2 —Cl 
The product B is : 


(a) 



O 


(b) 


o 2 n- 



O 
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(d) none of these 



139. An organic compound A on treatment with CHC1 3 and KOH gives B and C, both 
of which, in turn, give the same compound D when distilled with Zn dust. 
Oxidation of D yields E of the formula C 7 H 6 0 2 . The Na salt of E on heating with 
soda lime give F which can also be obtained by distilling A with Zn dust. 
Identify F. 



140. Compound A (C 7 H 7 C1) react with aq. KOH at room temperature and give 
compound D (C 7 H 8 0). Another isomer B gives only one mononitration product 
on treatment with HN0 3 +H 2 S0 4 mixture. Isomer C give compound 
E (C 7 H 5 0 2 C1) on heating with KMn0 4 solution. E gives 3-chloro-4-nitrobenzoic 


acid as major product. Identify compound D. 



( d > [Q 


s COOH 


141. Arrange the following in decreasing order of reaction with Cl 2 / A1C1 3 : 



(a )Q>R>P 
(c )R>Q>P 


Xxxf 

(R) 

(b )P>Q>R 
(d )R>P>Q 


142 . 



Identify the position where, EAS reaction can take place : 

(a) 1 (b) 2 (c) 3 (d) 4 




Aromatic Hydrocarbons 


593 



(c) Ph—C—CH 3 (d) Ph—CH 2 —C—H 


O 



COOH NH—C—CH 3 COOH NH 2 



Cl 


Cl 
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O—N=N—Ph 


HN—N=N—Ph 


154. Which is the best synthesis of \Cy) —0— \Cj )—NO 


( a ) \C3/—® 



(d) all are incorrect 


155. Which is best synthesis of 


f~~\ -> HiCO— (f \ 


Br 2 HN0 3 HN0 3 CH^ONa 

-=-= - > - * —- > - > 

FeBr 3 H 2 $0 4 H 2 SQ 4 CHjOH 


HN0 3 HN0 3 Br 2 CHjONa 

H 2 S0 4 H 2 S0 4 * FeBr , ’ CH 3 OH > 
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e© 

HN0 3 Br 2 HNOj CHjONa 

(c) -> -» - > -> 

H 2 S0 4 F eBr 3 H 2 S0 4 CH 3 OH 

©e 

HN0 3 Br 2 NaOCHj HNO 3 

(d) -> -» -»-- > 

H 2 S0 4 FeBr 3 CH 3 OH H 2 S0 4 

156. Which of the following correctly ranks the aryl halides in increasing order of 
reactivity towardCH 3 O e Na® inCH 3 OH? 



N0 2 no 2 

Br Br F F 



no 2 no 2 

(d) all are correct 
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158. Find final product of the following reaction : 



N0 2 



no 2 


159. Find the final product of following sequence of reactions : 


r<o 



160. Find the final product of following sequence of reactions : 



NH—C—CH 3 


O 


U & 
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EXERCISE-2 


MORE THAN ONE CORRECT ANSWERS 


1. Which of the following reactions will produce benzene? 



Zn 


Sn 1HC1 


Fe or Co 

(b) 3HC=CH ~ > 


N^NCl 


(d) 



h 3 po 2 



4 . 


5. 


Choose the compounds below that are 



aromatic: 



Choose the compounds below that are non aromati c : 

(a) O (b) (Cl (c) 



H 

6. Choose the compounds below that are antiaromatic : 

(a) FI Wflil ( c >0 (d) Q 

7. Which of the following will undergo Friedel-Crafts alkylation reaction? 

CH 3 CH 3 COOH 9 r 

w [O) <*>) (Q) (c ) (O) (d) (Q) 

. • ' ' Cl 
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8. Which pairs are not required for a nucleophilic aromatic substitution reaction? 

(a) An —N0 2 substituent and a strong electrophile. 

(b) A ring bearing a strong activating group and a strong acid. 

(c) An aryl halide with an —N0 2 and a strong nucleophile. 

(d) An unsubstituted benzene ring and a strong electrophile. 

9. Halogens are deactivating yet ortho, para directing in electrophilic aromatic 
substitution. Which statements do not explain this? 

(a) A combination of inductive electron withdrawal and resonance electron 
release. 

(b) Inductive electron withdrawal with no resonance effect. 

(c) A combination of inductive electron release and resonance electron 
withdrawal. 

(d) A combination of inductive electron release and resonance electron release. 

10. Which of the following are deactivating but ortho, para directing during 
electrophilic aromatic substitution reaction? 



11. Choose the correct statements : 

(a) all activating groups are ortho, para directing. 

(b) all deactivating groups are meta directing. 

(c) directing nature of any group is decided by stability of sigma complex. 

(d) halogens are deactivating but ortho, para directing. 

12. Identify the compounds that will undergo nucleophilic aromatic substitution 
reaction : 



13. Find out correct statements regarding nucleophilic aromatic substitution reaction : 

(a) there should strong electron withdrawing group at ortho and para position 
with respect to leaving group. 

(b) nucleophilic atom should be of N, S, O, etc. 

(c) rate of reaction is fastest with fluoro derivative. 

(d) all are incorrect. 
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16. The following conversion reaction can be carried out by using reaction sequences: 



NaBH, A1 9 CL, A O./H 9 0 (Oxidation) 

(b) :-*-»-=-> 

A + NaOH x_r® 

(C) -> —->-» 

0 


(d) KMn0 4 /0H/A 
17. Iodobenzene can be obtained by : 



(b) Compound A is CH : 



602 


GRB Advanced Problems In Organic Chemistry for JEE 


(c) Compound 5 is CH 3 ' 

(d) Compound C is HO~ 


-(CH 2 ). 

:h—CF 

I 


ch 3 ch 3 

19. Which of the following are deactivating group? 
O 


■OCH 3 

OH 


O 

II 


(a) CF 3 — 



O 


(b) ch 3 —o— p— o— 


o 


och 3 


(c) CF 3 (d) CH 3 —C—CH 2 —O— 

20. Which of the following are more reactive than diphenyl in electrophilic aromatic 
substitution reaction? 



21. Dipole moment of which compound is not zero? 



O 


22. Which of the following can be prepared by Reimer-Tiemann reaction directly? 



H 


23. Isopropyl benzene can be obtained by : 


(a) 


.(c) 



ch 3 —ch==ch 2 


A1CI 3 


CH 





ch 3 - 


/ 


CH—Cl 


AICI 3 


(b) 


(d) 


CH 3 CH 2 CH 2 C1 

-> 

A1C1 3 


ch 3 ch 2 och 3 
- > 
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24. Which of the following are pairs of antiaromatic species? 

V 0' 


ft ft \ (b) \«./ and \vtZ 

iv 


( a ) \®y and 
X N 

/\ ® 

H H 



N 

I 

H 


( c ) fl ll and ff I 

1- 1 


(d) Z p and 

X B X 

I 

H 



( a ) 



25. Which of the following compounds are aromatic? 

(b) 

(c) (d) R_ 










Na 


27. Which is true about following reactions? 


qp- 

ILJ] +h 2 o 
/ 2 k® 

t 

H 

c f 


/®\ 

H H 

(P) 

il XI 

(R) 


(a) P is aromatic (b) Q is aromatic 

(c) R is antiaromatic (d) R is non aromatic 

28. Which of the following are supposed to produce toluene? 
,N0 2 

Sn NaNQ 2 H3PO2 

HC1 ’ HCi 


(a) 


H 3 C 
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31. Which of the following reactions will give identical products? 

(a) 



2 NBS. 2KCN. H®/H 2 0 CaO 2n - Hg 
->-> - 7 —-—> -rrr:—► 


(b) 

(c) 



HC1 


KMn0 4 SOCl 2 CH 2 N 2 (excess) CaO Zn-Hg 
_ » > A > HCI > 


OH, A 



r , r , A1C1 3 N 2 H 4 ,OH 

+ W 


o o 



CO2 Br? 

(d) PhMgBr _ 2 > ■■-> 

V ' H®/H 2 0 AlBr 3 


33. Which of the following compounds gives faster EAS reaction than benzene? 



H 


34. Which of the compounds give cine substitution products on reaction with NaNH 2 
in liquid NH 3 ? 
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35. Which of the following compounds can give coupling reaction with benzene 
diazonium salt? 


h 3 c x x ch 3 



EXERCISE-3 


LINKED COMPREHENSION TYPE 


Passage-1 


For any compound to be aromatic, compound should follow a given set of rule 
known as Huckel’s rule. 

According to HuckeFs rule of aromaticity : 

(a) compound should be cyclic 

(b) compound should be planar and conjugated. 

(c) compound should have {An + 2) ne~ 
where n= 0, 1, 2, 3 ... integer number. 

1. Which of the following is not an aromatic compound? 


O 



2 . 


Among the following which is a non planar compound? 
© 0 





3. Identify number of delocalised n -electron in pyridine : 




9 


(a) 8 

(b) 6 

(c). 4 

(d) 10 
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4. Identify the compound which have maximum dipole moment: 

O O 



(b) 



(c) 



(d) none of these 


" (a) [I 

Passage-2 _ — 

Directing nature of substituted aromatic compound is decided by stability of 
(j-complex or arenium ion. If o-complex is stabilise at o-and p-position by attack of 
electrophile then the group is o-and p-directing but if o-complex is stabilise at 
m-position then group will be meta directing. 


Stabilises at ortho position 
®NH, 


Stabilises at para position 



destabilise at meta position 
'E 

On the basis of above explanation find out correct answers of following questions. 

5. Which of the following is m-directing? 

OH NH—C—CH 3 CF 3 

wffS w[fS ° (d) 


Cl 



6. Which of the following is not o-and p-directing? 
O 


: s—OEt 


(a) 


c: 


(b) 


CH=CH—C—OH 
O 



HO OH 


OCHj 


(c) 



(d) 
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7. Which of the following is o- and ^-directing? 



Passage-3 



If aromatic ring is substituted by more than groups then electrophilic aromatic 
substitution reaction take place according to more activating group. Types of group 
which donate electron in aromatic ring known as activating groups. 



Br 2 + FeBr 3 ^ ^ 


och 3 

Find out correct product of reaction. 



9. Major product formation take place at which position in this reaction : 


(a) 3 
(c) 6 


2_3 4_5 

1 -O—CH 2 —< ( 6 




(b) 1 
(d) 4 
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10. Find out major product of following reaction: 


(a) 


(c) 


Passage-4 



no 2 


and 


A benzene ring deactivated by strong and moderate electron withdrawing groi 
that is, any meta directing group, is not electron rich enough to undergo Friedel-Cral 
reactions. _ 

U v—NO ?— - — > no reaction 
\=/ | AUf 3 

Strong deactivation 

Friedel-Crafts reaction also do not occur with NH 2 group as it react with A1C 
produce deactivating group. 

<^V-NH 2 + AlCl 3 - >(y*L-XlC h “^ X (No reaction) 

_ H 

Deactivating group 

11. Which of the following compounds undergo Friedel-Crafts alkylation i 

ft H, \ 

;o 3 h cho nh—c—ch 3 X 

(a) [O] (b) (O) (a) (O) w 

12. Which of the following cannot be starting material for this compound 
Ph—C—CH 2 —Ph? 


O 
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Ph—C—CH 2 —Ci- 


(b) Ph—CH 2 —C—C1 + 


C=0 + ci— ch 2 — ci 


+C1— c —ch 2 — ci- 


13. Which of the following sequence of reaction is correct for the synthesis of product 

CH 2 —ch 3 


CH 3 CH 2 C 1 Cl 2 
AICI3 * FeCl 3 ) 

O 

II 

CH3—C—Cl ci 2i Zn-Hg 
AlCi 3 * FeCl3 HC 1 * 


Cl 2 ch 3 ch 2 ci 

FeCl 3 > AICI3 


(d) AH are incorrect 


Passage-5 


For a typical nucleophilic aromatic substitution reaction to take place. 

1. Nucleophilic atom should be of oxygen, nitrogen or sulphur. 

2. Leaving groups should be halide. 

3. There should be strong electron withdrawing at ortho and para position to 
leaving group. 


Cl NH 2 ^ci nh 2 



rvc 
©«/ \ 



/v 


</v 9 V 

14. Fastest nucleophilic aromatic substitution reaction take place in : 

F Cl Br I 
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15. Find out correct product of following reaction : 




CH 3 0 


e 


HighT 


-> ? 



Cl 

16. Compare rate of nucleophilic aromatic substitution reaction in following 
reactants : 

;i ci 

no 2 



no 2 




(P) 

(a) S> Q> P> R 
(c) S>R>P> Q 

Passage-6 _ 


(0 


N0 2 


(*) (S) 

(b) R> S> P> Q 
(d) P> S> R> Q 


Examine given sequence of reactions carefully : 

N0 2 

Sn + HCI HNQ 2 ij? H 2 Q ^ Conc.H 2 S0 4 ^ Br 2 + FeBr 3 ? ^ 
* 100°C excess 



17. Conversion of B to C is which type of reaction? 

(a) electrophilic aromatic substitution reaction 

(b) nucleophilic aromatic substitution reaction 

(c) free radical substitution 

(d) nucleophilic acyl substitution reaction 

18. Formation of A from nitrobenzene cannot be achieved from : 

(a) Zn + HCl (b) Fe + HCl 

(c) NaBH 4 (d) LiAlH 4 
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19. Identify product E of the reaction : 



1 There is a way to reduce benzene derivatives to the corresponding 
h 4-cyclohexadiene known as Birch reduction. It involves treatment of aromatic 
substrate with two mole of active metal as Li or Na in liquid ammonia/alcohol mixture 

H H 



Mechanism: 

Li -» Li® +e~ 


H H 
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21. Find out correct product of the given reaction : 


OCH 3 

(a)(j 




22. Why alcohol, rather than ammonia, the proton source during the Birch reduction? 

(a) Alcohol is more acidic than ammonia. 

(b) A mm o nia and alcohol both have nearly some acidic strength. 

(c) Ammonia is more acidic than alcohol. 

(d) All are incorrect. 

Passage 8. _ __ _ 


Phenolic esters on heating with A1C1 3 (Lewis acid) give ortho and para acyl 

phenol. This is known as Fries rearrangement. 

O 



In general, low temperature favours the para product and high temperature, 
favours ortho product. 


Mechanism : 




o 


—ci 



> 


If one 
product. 


OH O 




0A1C1 2 


jar 


COR 



of the ortho position is substituted by any group then para is the major 
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OCOPh 




24. 



25. 



OH 


COOH 


CH 3 —C—Cl A1CI 3 

* h 2 o 5 




COOH 
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EXERCISE-4 


MATRIX MATCH TYPE 

Column matching problems. Each column may have more than one answer. 
1. Column (I) Column (H) 

F 



+ CH 3 0 


P, Electrophilic aromatic 
substitution 


Cl 


(b) 



N0 2 


+ KNH 2 in liq. NH 3 Q. Reimer Tiemann 


(c)[|^J +N 2°5 

OH 


reaction 

R. Nucleophilic aromatic 
substitution 


(d) (j^J + CHCI 3 + KOH 
2. Column (I) 

V 0H 

c 0 


(a) 



CH 3 —C—Cl 


A1C1 3 


Cl 


S. Cine substitution 
reaction 

Column (II) 


P. o, / 7 -directing 
compound 



(c) 


(d) 



R. No reaction 


N0 2 



S. Deactivated compound 
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3. Column (I) 

»0 

I 


Column (II) 

P. Aromatic 

Q. Non aromatic 



4. Column (I) 





NH-C-CH, 


n 2 o 5 , 


Cone. HNQ 3 
(- Cone. H 2 S0 4 


■ no 2 


<*> (OJ 


KSH 


R. Tub shape structure 


S. Electrophilic aromatic 

t 

substitution reaction 
Column (II) 


P. Ortho and para substitution. 


Q. Meta substitution. 


R - Substitution is faster than benzene. 


S. Substitution is slower than benzene. 
Column (II) 


P. Nucleophilic aromatic substitution 
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Q . Addition elimination reaction. 



R. Elimination addition reaction. 


S. Benzyne intermediate. 


INTEGER ANSWER TYPE PROBLEMS 


1 . Identify number of substituents those are deactivating but ortho and para 
directing. 

O O O 

ii ii ii 

— F:CF 3 c—NH 2 CH=CH— C—H,— CH=CH—C—OH, 


O O O 

II II .. II 

—s—C 2 H 5 s—C 2 H 5 , —n = o,— c—NH 2 

o 


2. Each of the compounds shown below has two aromatic ring, labled as A and . 
Identify number of compounds in which ring B is more active than ring A for 
electrophilic aromatic substitution reaction. 
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3. Examine the structural formulas shown below and find out how many compounds 
undergo electrophilic nitration more rapidly than flouro benzene. 



0 



4. Identify number of reactions that can give nucleophilic aromatic substitution 
products. 



N0 2 


5. Identify number of reactions that can give benzene as major product. 


OH 
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10. Examine the structural formulas shown below and identify how many compounds 
will show coupling reaction with diazonium salts faster than anisole 

(Ph—o—CH 3 ).* 




Aromatic Hydrocarbons 
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1. (b) 2. ( C ) 3. (c) 4. (d) 5. (c) 6. (b) 7. (b) 8- (a) 9. (a) 10, (b) 

11. (c) 12. (c) 13. (b) 14. (a) IS. (b) 16. ,(b) 17. (c) 18. (d) 19. (b) 20. (a) 

21. (c) 22. (c) 23. (a) 24. (a) 25. (b) 26. (d) 27. (b) 28. (c) 29. (b) 30. (c) 

31. (a) 32. (c) 33. (b) 34. (b) 35. ..(b) 36. (a) 37. (d) 38. (a) 39., (b) 40. (a.b) 

41. (b) 42. (b) 43. (a) 44. (c) 45. (c) 46. (c) 47. (c) 48. (b) 49. (d) 50. (c) 


1. (a) 2. (c) 3. (b) 4. (a) 5. (c) 6. (b) 7. (b) 8. (c) 9. (a) 10. (c) 

11; (c) 12. (b) 13. (b) 14. (c) 15. (c) 16. (d) 17. (c) 18. (c) 19. (c) 20. (d) 

21. (b) 22. (b) 23. (c) 24. (a) 25. <c) 26. (b) 27. (b) 28. (b) 29. (b) 30. ,(c) 

31. (d) 32. (b) 33. (c) 34. (c) 35. (b) 36. (c) 37. (b) 38. (a) 39. (c) 40, (b) 

41. (b) 42. (b) 43. (c) 44. (d) 45. (d) 46. (c) 47. (a) 48. (a) 49. (c) 50. (b) 


1. (d) 2. 

11. (b) 12. 
21. (d) 22. 
31. (d) 32. 
41. (b) 42. 
51. (a) 52. 
61. (d) 62. 
7 k&> 72. 
arS(d)Ss32. 
91. (c) 92. 
01. (a) 102. 
11. (c) 112. 
21. (b) 122. 
31. (a) 132. 
41. (c) 142. 


(a) 103. 

(b) 113. 
(d) 123. 

(c) 133. 
(a) 143. 


(C) 104. 

(a) 114. 
(d) 124. 

(b) 134. 
(b) 144. 


(b) 5. 

(c) 15. 
(c) 25. 

(b) 35. 

(c) 45. 
(c) 55. 

(b) 65. 

(c) 75. 
(c) 85. 

(c) 95. 

(d) 105. 
<d) 115. 
(d) 125. 
(c) 135. 
(b) 145. 

55. 


(d) 106. 
(C) 116. 
(d) 126. 
(a) 136. 
(d) 146. 


(b) 107. 

(b) 117. 

(a) 127. 

(c) 137. 

(b) 147. 


(b) 108. 
(d) 118. 

(a) 128. 

(b) 138. 
(a) 148. 


(c) 9. 
(a) 19. 

(d) 29. 

(c) 39. 
(a) 49. 

(a) 59. 

(b) 69. 
(b) 79. 

(d) 89. 

(a) 99. 
(C) 109. 

(b) 119. 
(b) 129, 

(b) 139. 

(c) 149. 


(b) 10. (b) 
(0 .20. (c) 
(a) 30. (d) 

(a) 40 (a) 

(a) 50. (d) 

(b) 60. ( C ) 

(d) 70. (a) 

(b) 80. (c) 

(c) 90. (b) 

(d) 100. (a) 

(b) HO. (c) 

(c) 120. (c) 
(b) 130. ( d ) 

(d) 140. (c) 
(b) 150. (d) 

16 


Exercise-2 : More Than One Correct Answers 
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Exercise-4 : Matrix Match Type 




1. Which of tlie following is not a monosaccharide ? 

(a) Glucose (b) Fructose (c) Cellulose (d) Ribose 

2. Glucose is: 

(a) aldopentose (b) aldohexose (c) ketopentose (d) ketohexose 

3. The monomer units of starch are : 

(a) a-glucose (b) (3 - glucose (c) pyranose (d) galactose 

4. Which of the following is the sweetest ? 

(a) Glucose (b) Fructose (c) Maltose (d) Sucrose 

5. Maltose is made up of: 

(a) a-D-glucose (b) D-fructose 

(c) a - D - glucose and p - D - glucose (d) glucose and fructose 

6. Which one of the following is used to identify glucose ? 

(a) Neutral FeCl 3 (b) CHCI 3 +KOH(alc.) 

-(c) C 2 H 5 ONa (d) Ammoniacal AgN0 3 

7. The carbohydrate which cannot be hydrolysed by the human digestive system is: 

(a) starch (b) glycogen (c) cellulose (d) all of these 

8. Which of the following has a branched chain structure ? 

(a) Amylopectin (b) Amylose (c) Cellulose (d) Nylon 

**. Glucose reacts with acetic anhydride to form : 

(a) monoacetate (b) tetra-acetate (c) penta-acetate (d) hexa-acetate 

10. DNA molecule is formed of: 

(a) pentose sugar, pyrimidines and purines 

(b) pentose sugar, phosphoric acid, pyrimidines and purines 

(c) pentose sugar, phosphoric acid and purines 

(d) chloridepentose sugar, phosphoric acid and pyrimidines 

11. Gluco.v, is hydrolysed by zymase into : 

(a) ditarboxylic acid (b) alcohol 

(c) amino acids (d) aromatic acids 

12. Which of the following monosaccharides is a pentose ? 

(a) Glucose (b) Fructose (c) Ribose (d) Galactose 

13. Ring structure of glucose is due to formation of hemiacetal and ring formation 
between : 

(a) Cj and C 5 


(b) C[ andC 4 


(c) Cj andC 3 


(d) C 2 andC 4 
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14. Glucose is : 

(a) monosaccharide (b) disaccharide 

(c) trisaccharide (d) polysaccharide 

15. Hydrolysis of sucrose is called : 

(a) esterification (b) saponification 

(c) inversion (d) hydration 

16. Starch is changed into disaccharide in presence of: 

(a) amylase (b) maltase 

(c) lactase (d) zymase 

17. The disaccharide present in milk is : 

(a) sucrose (b) maltose - 

(c) lactose (d) cellobiose 

18. A carbohydrate which cannot be hydrolysed to simpler compounds is called : 

(a) monosaccharide (b) polysaccharide 

(c) disaccharide (d) trisaccharide 

19. Which of the following is not a reducing sugar ? 

(a) Sucrose * (b) Galactose 

(c) Glucose (d) Lactose 

20. How many carbon atoms can be found in a monosaccharide ?. 

(a) 5-6 (b) 3-5 

(c) 3-7 (d) 1-5 

21. A nucleoside is: 

(a) base + sugar (b) base + phosphate 

(c) sugar + phosphate (d) base + sugar + phosphate 

22. Hair, finger, nails , hoofs, etc. are all made of: 

(a) fat (b) vitamins 

(c) proteins (d) iron 

23. Mark the globular protein in the following. 

(a) Collagen (b) Myoglobin or Haemoglobin 

(c) Myosin (d) Fibroin 

24. The end product of protein digestion is : 

(a) peptides (b) peptones 

(c) protones (d) a - amino acids J 

25. Which one is the complimentary base of adenine in one strand to that in the other 
strand of DNA? 

(a) Cytosine . (b) Guanine 

(c) Uracil (d) Thymine 

26. The base present in RNA but not found in DNA is : ‘ i 


(a) Thymine 
(c) Adenine 

27. Calorific value is in the order : 

(a) Fats > Protein > Carbohydrates 
(c) Fats > Carbohydrates > Protein 


(b) Uracil' 

(d) Guanine 

(b) Carbohydrates > Fats > Protein 
(d) Protein > Fats > Carbohydrates 
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28. Deficiency of vitamin A results in : 

(a) scurvy 
(c) beri-beri 

29. Riboflavin deficiency causes : 

(a) scurvy 
(c) beri-beri 

30. A good source of vitamins A and D is : 

(a) whole cereal 
(c) yeast 

31. Ascorbic acid is called is : 

(a) vit. C 
(c) vit. D 

32. Continuous bleeding from an injured part of body is due to deficiency of: 

(a) vitamin A .'(b) vitamin E 

(c) vitamin B (d) vitamin K 

33. Cobalt as a rare element is essential in the synthesis of this vitamin. 


(b) night blindness 
(d) rickets 

(b) pellagra 
(d) cheilosis 

(b) cod liver oil 
(d) watermelon 

(b) vit. A 
(d) vit. B 


(b) Vitamin D 
(d) Vitamin Bj 2 


(a) Vitamin C 
(c) Vitamin Bj 

34. Scurvy is a disease caused by : 

(a) a virus 

(c) deficiency of ascorbic acid 

35. Which pairing is found in DNA ? 

(a) Adenine with thymine 
(c) Guanine with adenine 

36. AGCT are nitrogenous bases of DNA. The pairing is : 

(a) A—G, C—T (b) A—T,G -C 

(c) A—C,G—T (d) A—T,G—T 

37. The successive nucleotides of DNA are covalently linked through : 

/I \ 1 1 _ _. J _ 


(b) deficiency of vitamin E 
(d) deficiency of vitamin D 

(b) Thymine with guanine 
(d) Uracil with adenine 


(a) peptide bonds 
(c) glycosidic bonds 
38. Lactose is composed of: 
(a) glucose + glucose 
(c) glucose + galactose 


(b) hydrogen bonds 
(d) phosphodiester bonds 

(b) glucose + fructose 
(d) fructose + galactose 


39. Glucose 


HCN Hydrolysis HI heat 


(a) hypotonic acid 
(c) heptane 

Br 2 +H 2 0 


> A, A is : 

(b) 2-iodohexane 
(d) heptanol 


40. Glucose 


» Product; Product is : 

(b) gluconic acid 
(d) bromo hexane 


(a) glucaric acid 
(c) hexanoic acid 
41. Number of possible isomers of glucose is : 

(a) 16 (b) 14 

(c) 10 (d) 8 


626 


GRB Advanced Problems in Organic Chemistry for JEE 


42. Carbohydrates which differ in configuration at the glycosidic carbon (i.e. 9 C\ in 
aldose and C 2 in ketoses) are called : 

(a) anomers (b) epimers (c) diastereomers (d) enantiomers 

43. A pair of diastereomers that differ only in the configuration about a single carbon 
atom are called : 

(a) anomers (b) epimers (c) conformers (d) enantiomers 

44. Osazone formation involves only 2-carbon atoms of glucose because of: 

(a) oxidation (b) reduction (c) chelation (d) hydrolysis 


l|j LEVEL-2 j 


1. The minimum number of carbon atoms that should be present in a carbohydrate is: 

( a > 2 O) 3 (c) 4 (d) 6 

2. Carbohydrates are commonly defined as : 

(a) Polycarbonyl compounds (b) Polycarboxylic acid 

(c) Polyhydroxy carboxylic acid (d) Polyhydroxy aldehyde and ketone 

3. Carbohydrate that on attempt hydrolysis are not cleaved to smaller carbohydrates 
are called: 

(a) Monosaccharide (b) Oligosaccharide 

(c) Polysaccharide (d) Disaccharide 

4. The number of chiral centers in the open chain structure of glucose is : 

(a) 3 (b) 4 (c) 5 (d) 6 

5. Cane sugar on hydrolysis gives : 

(a) Glucose and Galactose (b) Glucose only 

(c) Glucose and Fructose (d) Fructose only 

6. The carbohydrate present in milk: 

(a) Sucrose (b) Maltose (c) Lactose (d) Celobios 

7. Which of the following structures represents a-D-gl ucopyranose? 



8. a-D-Glucopyranose and p-D-Glucopyranose are : 

(a) Anomers (b) Epimer 

(c) Diastereomers (d) Meso compounds 

9. The disaccharide that is constituted of two glucose unit is : 

(a) Lactose (b) Maltose (c) Sucrose (d) Ribose 

10. Invert sugar is an equimolar mixture of: 

(a) D-Glucose and D-Fructose (b) D-Glucose and L-Fructose 

(c) .D-Glucose and /.-Glucose (d) D-Fructose and L-Fructose 





Biomolecules 


627 


11. In a-£>-Glucose, the anomeric carbon is at: 

)H 



OH 

(a) 1 (b) 2 (c) 4 

12. In the ring structure of fructose, the anomeric carbon is : 
(a) C—1 (b) C—5 (c) C—2 


(d) 5 
(d) C—6 


13. Fructose reduces Fehling’s solution due to the presence of: 

(a) hydroxy group (b) aldehyde group 

(c) ketone group (d) a-hydroxy ketone group 

14. Which of the following reagents may be used to identify glucose? 

(a) Neutral FeCl 3 solution (b) Ammoniacal AgN0 3 solution 

(c) CHC1 3 andKOH(alc.) (d) NaHS0 3 

15. Upon hydrolysis lactose breaks down into : 

(a) glucose and mannose (b) glucose and fructose 

(c) glucose and galactose (d) glucose and arabinose 

16. Glucose and galactose differ in configuration at: 

( a ) c—1 (b) C—2 (c) C—3 (d) C—4 

17. Which of the following is C—2 epimer of D-Glucose? 

(a) £>-Galactose (b) I-Glucose 

(c) D-Mannose (d) ^-Fructose 

18. Starch is a polymer of: 

(a) fructose (b) glucose (c) lactose (d) ribose 

19. Glucose when treated with CH 3 OH in presence of dry HC1 gives a-and 
(3-methylglucosides because it contain : 

(a) an aldehydic group (b) —CH 2 OH group 

(c) Five —OH group (d) None of these 

20. Which of the following is a non reducing sugar? 


(a) Glyceraldehyde 

(b) Glucose 

(c) Fructose 

(d) Sucrose 

21. Glycosidic linkage is : 


(a) an amide linkage 

(b) an ester linkage 

(c) an ether linkage 

(d) an amine linkage 

22. Pyranose ring consist of a skelton of: 


(a) 5 carbon atoms and one oxygen atom 

(b) 6 carbon atoms 


(c) 6 carbon atoms and one oxygen atom 

(d) 4 carbon atoms and one oxygen atom 
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23. Glucose and Fructose can be differentiated by : 

(a) Tollen’s reagent (b) ColdKMn0 4 

(c) Br 2 /H 2 0 (d) PCC 

24. Periodic acid splits glucose and fructose into formic acid and formaldehyde. Ratio 
of formic acid and formaldehyde from glucose and fructose is : 

(a) 5/1 and 4/2 (b) 5/1 and 3/2 (c) 4/2 and 4/2 (d) 3/2 and 4/2 

25. An aldose is converted into its next higher homologue by : 

(a) RufFs method (b) Amadori rearrangement 

(c) Killiani synthesis (d) Wohl’s method 


26. The change in optical rotation with time of freshly prepared solution of sugar is 
known as : 

(a) Specific rotation (b) Mutarotation 

(c) Inversion (d) Rotatory motion 

27. Which of the following gives an optically inactive aldaric acid on oxidation with 
dilute HN0 3 acid? 


CHO 


(a) 


H- 

H- 

HO- 


CHO 


—OH 
—OH 
—H 

CH 2 OH 


(b) 


H- 

HO- 

H- 


CHO 


—OH 
—H 
—OH 

CH 2 OH 


(c) 


H- 

HO- 

HO- 


CHO 


-OH 
-H 
-H 

CH 2 OH 


(d) 


HO- 

H- 


H- 


—H 
—OH 
—OH 

CH 2 OH 


28. Glucose does not react with : 

(a) C 6 H 5 NHNH 2 (b) H 2 N—OH 

29. Cellulose is a linear polymer of: 

(a) a-Z)-Glucose 

(c) a-D-Fructose 


(c) HCN 

(b) P-D-Glucose 

(d) P-i-Glucose 


(d) NaHS0 3 


30. Rapid interconversion ofa-D-Glucose and|3-Z)-Glucose in solution is known as: 


(a) racemisation (b) asymmetric induction 

(c) fluxional isomerisation (d) mutarotation 

31. Which of the following represents the anomer of compound shown? 



H H 
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HC—OH 


32. 


HO- 

H- 

H- 


-OH 

-H 

-OH 

-OH 


, the given is enol form of: 


CH 2 OH 

(a) D-Glucose (b) D -Mannose 

(c) D-Fructose (d) All of these 

33. The numbers of chiral centers present in glucopyranose and fructofuranose are 

(a) 4 and 3 (b) 5 and 4 (c) 4 in each (d) 5 in each 

34. Which of the following is an amino acid? 

<a) H 2 N—COOH (b) CH 3 — CH— COOH 


CONH 2 


O 


(c) NH 2 — C—COOH 


(d) 


N x COOH 


H 


35. Amino acids undergo internal acid base reaction to form : 

(a) an amide (b) a lactum (c) zwitter ion (d) a peptide 

36. An amino acid usually shows its lowest solubility in water : 

(a) in acidic solution (b) in basic solution 

(c) at pH 7 (d) at isoelectric point 

37. Which one among following is a peptide linkage? 

(a) —C—NH— (b) —N=C—O— 

II 1 

R 


O 

(c) —C—N—H 

I . 

R 


(d) —C—O—N— 

I I 

H H 


38. Consider the following sequence of reactioh, 
O 



e K ® l.BrCH 2 (COOEt) 2) { 1 Ph-CH 2 -Br ? g 

/ 2. C 2 H 5 O e Na® 


2. HC1, H 2 0, A 
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The major final product ( B ) is : 

(a) H 2 N—CH 2 — COOH 

nh 2 

I 

(c) Ph—CH 2 —CH—COOH 


(b) Ph—CH—COOH 

I 

nh 2 

COOEt 

(d) PhCH 2 —C—COOH 
NH 2 . 


39. Which of the following is the major solute species in a solution of lysine at 
pH = 10.5. 


COOH 


0 

(a) H,N- 


COOH 


-H (b) h 2 N- 


(CH 2 ) 4 


NHi 


COO fc 


-H (c) H 2 N- 


(CH 2 ) 4 


NH, 


COO 


© 


-H (d) h 2 N-H 


(CH 2 ) 4 

nh 3 


(ch 2 ) 4 

nh 2 


0 J ■ . 0‘ 

40. Which of the following is the major solute species in a solution of glutamic acid at 
pH = L3. 


0 

(a) H,N- 


COOH COO e 

-H (b) h 2 N— 

(CH 2 ) 2 (CH 2 ) 2 

COOH COOH 


COO fc 


-H (c) h 3 N- 


COO fc 


-H (d) h 2 N- 


(ch 2 ) 2 

COOH 


-H 


(CH 2 ) 2 


coo" 


41. Which of the following statements most correctly defines the isoelectric point? 

(a) The pH at which all molecular species are ionised and that carry the same 
charge. 

(b) The pH at which all molecular species are neutral and uncharge. 

(c) The pH at which half of the molecular species are ionised and the other half 
unionised. 

(d) The pH at which negatively and positively charged molecular species are 
present in equal concentration. 


42. Alanine at its isoelectric point, exist in solution as : 


(a) H 2 N— CH —COO ? 


CH, 


© 


(c) H 3 N— C H —COO fc 

I 

CH, 


0 

(b) H 3 N— CH— COOH 

I 

ch 3 

(d) H 2 N—CH—COOH 
CH, 


3 
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43. 


0)H 3 N 


NH 3 (z) 


COOH 

(x) 


The order of decreasing acidity of these acidic sites is : 

(a) x>z>y (b) z>x> y 

(c) x> y> z (d) y>x> z 

44. Biuret test is used for the detection of: 

(a) sugar (b) proteins (c) fats d) starch 

45; a-Amino acids behave as crystalline ionic solid and have high melting point due 
to the presence of: 

(a) —NH 2 group (b) —COOH group 

(c) both —NH 2 and —COOH (d) None of these 

46. Which of the following is correct structure of histidine at pH = 0? 


NH 3 

I 

CH 2 — CH—COOH 


(a) H—Nx N—H 
© 

nh 3 


/Ch 2 - 

(b) H—N^N—H 


e 
NH 3 

4h- 


-coo 


,© 


•CH 2 —CH—COO f 


(c) N\ N H 
CHO 


(d) Nx N 


CH—CH—COO 
NH'2 


47. 


CH—OH 


KCN 


H 2 


h 3 o 


_OH HC1 Pd—BaS 04 

I-" 

CH 2 —OH 

Find out final product: 

CH 2 OH 

I 

(a) (CHOH >3 

ch 2 oh 

COOH 

! 

(c) (CH—^OH) 3 
CH 2 —OH 


-> Product. 


CHO 

I 

(b) (CH—OH) 3 

ch 2 — oh 

COOH 

1 

(d) (CHOH) 3 
COOH 
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CHO 

I Br 2 > H 2° 

h 2 o 2 

48. (CHOH) 3 -> 

- > Product: 

| Ca(OH) 2 

Fe 3+ 

ch 2 oh 

COOH 

| 

CHO 

1 

(a) (C HOH) 3 

(b) (CHOH) 4 

CH 2 OH 

1 

CH 2 OH 


CHO 


COOH 



(a) Ph—CH 2 —C—H 

nh 2 

H 

| 0 

(c) Ph—CH 2 — C—nh 3 


(b) Ph—CH 2 —C—H 
CN 

(d) All of these 
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51. A tripeptide is written as Glycine-Alanine-Glycine. The correct structure of 
tripeptide. 

O ch 3 ch 3 O 

<°> h^^nh V” 0» „ ;N V Hv ^nh^ 0H 


o CH 3 o 

o 


o 


o 


(c) 


h 2 n / Y 


^ (d) None of these 

6 ch 3 O 


52. What would be the net charge on the given amino acid at pH = 14 ? 

COOH O 


H 2 N—CH— (CH 2 ) 4 — C—OH • 

(a) — 1 (b) -2 (c) +1 (d) +2 

53. How many moles of HI0 4 is required to break down the given molecule here ? 



CH 2 OH 

(a) 0 (b) 1 (c) 2 (d) 3 

54. The products of HI0 4 oxidation of the following compound is : 

OH 

OH 


O 


(a) 


H 



och 3 



O^H H^O 



OCH 3 


+ HCOOH (b) 


+ HCHO 


/Xn 

o hh O 


o 


(c) 


H 



9 ch 3 



+ HCHO (d) 


o OH OH O 



0\ och 3 

+ HCOOH 
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55. Which of the following compounds is Z)-aldopentose : 


(a)°> 

W 


OH H OH 


X 


H OH H 
H OH H 


H\ 

o' 






X 

( 

)H I 

i ( 

)H 


OH 


OH 


O. 

o» > 

HO x 


OH OH 




V 

(d) /— 

HO X 


H H 
H H 


OH 




OH OH 


OH 




EXERCISE-2 


MORE THAN ONE CORRECT ANSWERS 


1. The final product of which of the following reactions furnishes evidence that 
glucose has unbranched carbon chain : 

, x ^ 1* Br, H 2 0 l.NaBH 4 

(a) Glucose ^ (b) Glucose ■ 


2. Red P + HI 


2. Red P + HI 


1. HCN CH 3 OH,H® 

(c) Glucose---» (d) Glucose- > 

2. H®0 

3. Red P + HI 

2. Which of the following reagents would convert an aldose into corresponding 
aldonic acid? 

(a) Tollen’s reagent (b) Fehling’s solution 

(c) Bromine water (d) Red P + HI 

3* Which of the following statements are correct? 

(a) Monosaccharides are optically active polyhydroxy carbonyl compounds. 

(b) Fructose does not react with Fehling’s solution because it is keto. 

(c) a-Z)-Glucose and p-Z)-Glucose are anomers. 

(d) ZXJlucose and D -Mannose are epimers. 

4. Which of the following statements are correct? 

(a) Hydrolysis of sucrose with dilute acid yields an equimolar mixture of 
ZMjlucose and Z)-Fructose. 

(b) Acidic hydrolysis of sucrose is accompained by a change in optical reaction. 

(c) In sucrose, the glycosidic linkage is between C— 1 glucose and C— 2 of fructose. 

(d) Aqueous solution of sucrose exhibits mutarotation. 

5. Find the correct statements regarding the methyl glucosides obtained by the 
reaction of Z)-Glucose with methanol in presence of dry HC1 gas. 

(a) These are methyl ether of hemi acetal of glucose formed by intramolecular 
reaction. 

(b) These are enantiomers. 

(c) These are anomers. 

(d) In one of these all the substituents are equatorial. 
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6 . Following are the structure of D-Giucose and D-Galactose. 



CH 2 OH ch 2 oh 


D-Glucose D-Galactose 

Which of the following statements are correct about these compounds? 

(a) They are diastereomers (b) Both are component of lactose 

(c) They are C—4 epimer (d) Both are optically active 

7. When fructose treated with Tollen’s reagent, silver mirror is formed due to 

fr> 

reduction of Ag by : 

(a) fructose itself 

(b) glucose formed by isomerisation 

(c) mannose formed by isomerisation 

(d) galactose formed by isomerisation 

8 - Which of the following do not undergo hydrolysis? 

(a) Glucose (b) Fructose (c) Cane sugar (d) Maltose 

9* Which of the following carbohydrate will give the same osazone? 

(a) Glucose (b) Fructose (c) Cane sugar (d) Lactose 

10. Which of the following are disaccharides? 

(a) Glucose (b) Cane sugar (c) Maltose (d) Starch 

11. On hydrolysis which of the following carbohydrate give only glucose? 

(a) Sucrose (b) Lactose (c) Maltose (d) Starch 

12. The presence of—CHO group in glucose is confirmed by its : 

(a) reaction with PCI 5 

(b) reaction by Na—Hg to give S-orbitol 

(c) reaction with Fehling solution 

(d) reaction with Tollen’s reagent 

13. Which of the following statements are correct for glucose? 

(a) It gives positive test with Schiff s reagent 

(b) It reacts with NaHS0 3 and NH 3 

(c) Pentaacetate derivative of glucose does not react with H 2 N—OH 

(d) It gives positive test with Fehling solution. 

14. When D-Glucose is treated with base it is converted into : 

(a) D-Fructose (b) D-Mannose 

(c) D-Galactose (d) D-Arabinose 

15. The phenomenon of mutarotation is shown by : 

(a) glucose (b) fructose (c) cellulose (d) starch 
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16. Which of the following statements are correct with reference to amino acid? 

(a) A carboxylic acid that contains an amino group. 

(b) Amino acids are the building blocks of peptides and proteins. 

(c) An amino acid may exist as a zwitter ion under suitable conditions. 

(d) Amino acids are negatively charged in basic medium. 


17. Which of the following statements are correct with reference to isoelectric point? 

(a) It is the point at which amino acids bear no net charge. 

(b) It corresponds to the pH at which concentration of zwitter ion is maximum. 

(c) At isoelectric point amino acid exists as a base. 

(d) None of the above. 

18. Choose the neutral amino acid : 

COOH COOH 

-H (b) H 2 N- 


(a) H 2 N- 


/ \>H 

COOH 



(d) H 2 N- 


-H 

Ch 2 —ch 2 - 

COOH 
-H 

CH 2 —Ph 


-COOH 


19. Consider the following statements about amino acids : 

(a) the amino acids that constitute proteins are all I-amino acids. 

(b) among the 20 amino acids that constitute proteins, glycine is the only one that 
does not possess chiral center. 

(c) an important and sensitive test for the detection of I-amino acid is the 
ninhydrin colour test. 

(d) HN0 2 liberates nitrous oxide from amino acid. 

20 . Globular protein is present in : 

(a) blood (b) milk (c) eggs (d) cellulose 

21. Which of the following carbohydrate are D-isomers? 



COOH 
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22* Which of the following are reducing sugar? 

, 0 H 



(b) X OH 
HO 


OH 

/CHOHfc OH. 



(d) A QH 

HO 


23. Which are true ? 

(aj Glucose is a disaccharide 

(b) Starch is a polysaccharide 

(c) Glucose and fructose are not anomer 

(d) Invert sugar consist of glucose and fructose 




EXERCISE-3 


LINKED COMPREHENSION TYPE 


Passage-1 


The isoelectric point (pi) of an amino acid is the pH of which it has no net charge. 
The pi of an amino acid that does not have an ionizable side chain such as alanine, is 
midway between its two pka values. 


O 

II. 

CH 3 —CH—C—OH 

^ r\kn = 




p/ca = 2.34 


pka - 9.69 

. 2.34+9.69 
pl = -=6.02 


2 
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If an amino acid has ionizable side chain, its pi is the average of the p ka values of 
the similarly ionizing groups. 

1 . Find the pi of the following amino acids : 

O 


o 


HO—C—CH 2 —CH 2 —CH—C—OH 


t 


pka = 2.19 




NH 


p ka = 4.25 w p ka = 9.67 

(a) 3.22 (b) 6.44 (c) 7.96 (d) 5.93 

2. Find the structure of the following amino acids at pH = 1: 



3. What is the pi of the following amino acids? 

pka = 8.95—►®NH 3 


(a) 3.22 

Passage-2 _ 


pka = 10.79—►H 3 N 
(b) 9.87 



H -<—pka = 2.18 


O 

(c) 5.6 


(d) 6.49 


Study the Observation 


mm 

Red P + HI 

Ac2p/pyridine 




(X)C 5 H 10 O 5 

Isopentane 

Tetraacetate 



No Osazone 

(r)c 5 H 10 o 4 

Isopentane 

Triacetate 



Osazone formed 

(Z)C5H 10 O 4 

n -pentane 

Triacetate 

BBEISl 


Osazone formed 


4 . Compound ‘ X' is : 

CH 2 —OH CHO 

I I 

C=0 CH—OH 


(a) CH—CH 2 —OH 


CH 2 —OH 


(b) HO—C—CH, OH 

I 

CH 2 —OH 
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CHO 

(c) HO—C—CH 2 OH 

I 

CH—OH 

I 

CH 2 —OH 


CH 2 OH 

(d) H—C—CH> OH 

! 

CH—OH 

I 

CH 2 —OH 


5. Compound ‘Z’ is: 


ch 2 oh 

CHO 

| 

CHO 

1 

(a) C =^0 
j 

(b) CH—OH 

| 

(c) CH 2 

ch 2 

CH—OH 
[ 

CH—OH 
| 

CH—OH 
| 

CH—OH 

1 

CH—OH 

CH 2 OH 

| 

ch 3 

j 

CH 2 OH 


6 . Which of the following are the reducing sugars? 

(a) X and Y (b) X and Z 

(c) Y and Z (d) All of these 

Passage-3 ___ 


CHO 

! 

(d) CH—OH 

I 

ch 2 

I 

CH—OH 

I 

CH 2 —OH 


D (+) Glucose has melting point 146°C and specific rotation [a ]^ 5 is + 112°C. 
Another D (+) Glucose has melting point 150°C and specific rotation [a ]^ 5 is +18.7°C. 


The two form have significantly different optical rotation but when an aqueous solution 
of either form is allowed to stand, it rotation changes. The specific rotation of one form 
decreases and rotation of other increases until both solution show the same value 
+52.7°. The change in rotation towards an equilibrium value is called mutarotation. 


OH 



OH 


OH 


[a ] 25 = + 18.7° 

1 J D 



7. Mutarotation is characteristic feature of: 

(a) F.pimer (b) Enantiomer 

(c) Anomer (d) Ring chain isomer 

8 . What percentage of J3-Z)-(+) glucopyranose found at equilibrium in the aqueous 


solution? 


(a) 50% 


(b) - 100 % 


.(c) 38% 


(d) 64% 
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9. For mannose the mutarotation can be shown in brief as follow : 

,OH 
)H 

HO' 




(c) open chain (d) none of these 
Passage-4 _ __ _ 

Protein are nitrogeneous organic compound having very high molecular mass. 
They are polyamide formed from a-amino acid. The bond formed between two amino 
acid is called peptide bond (—C—NH—). The product obtained by this peptide 

0 

bond formation are called peptide and they may be divided as di, tri, tetra, penta 
peptide. 

10. Consider following statements concerning protein. 

1. All amino acids which are constituents of proteins or a-amino acid. 

2 . a-amino acids are all optically active and have /.-configuration. 

3. An especially favourable conformation for the peptide linkage in protein is 
the a-helix arrangement. 

4 . a-amino acids are connected by .ester linkage. 

Which of the following statement are correct? 

(a) 1 and 3 (b) 1 and 2 (c) 2 and 3 (d) 2, 3 and 4 

11. The given structure of amino acid will exist at which pH? 


COOH 
H 


H 3 N- 

R 

(a) 0 (b) 6 (c) 7 

12. Which statement are correct about peptide bond? 

1. O 


(d) 12 


—C—NH— group is planar. 

2. C—N bond length in protein is longer than usual bond length of C—N bond. 

3. C—N bond length in protein is smaller than usual bond length of C—N bond, 

(a) 2 and 3 (b) 1 and 2 (c) 2 only (d) 1 and 3 


EXERCISE-4 


MATRIX MATCH TYPE 


I. Column (1) 

OH 

(a) CH 3 —CH—CHO 


Column (II) 

P. Carbohydrate 
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(d) Hc/Y^OH 

o 

2. Column (I) 

(a) oc-D-Glucopyranose 
p-D-Glucopyranose 


Q. Amino acid 

R . Positive Tollen’s test 

S. Ninhydrin test 

Column (II) 

P. Lobry De Bruyn Alberda van 
Ekenstein transformation 


(b) Glucose^ 

(c) Fructose — 

H v n 

w 


: Mannose 

: Glucose 
H 


OH 


(d) 


H- 

HO- 


-OH 

-H 


ch 2 oh 


3. Column (I) 

(a) Sucrose 

(b) Cellulose 

(c) Maltose 

(d) Starch 


H( 




-OH 
H 

CH 2 OH 


Q . Mutarotation 
R> Tautomerisation 


S . Epimerisation 


Column (II) 

P. 1, 2-glycosidic linkage 

Q . 1, 4-glycosidic linkage 

R. Polysaccharide 

S. Disaccharide 


4. Column (I) 

(a) Glucose 

(b) Fructose 

(c) Mannose 

i 

(d) Glucopyranoside 


Column (II) 

P. Reduces Tollen’s reagent 

Q. Exhibit mutarotation in mild alkaline 
medium 

R. Produces tetraacetate derivative on 
treatment with anhydride and pyridine 

S. Gets oxidised by Br 2? H 2 0 


5. Column (I) 

(a) Maltose 

(b) Sucrose 

(c) Lactose 

(d) Fructose 

6. Column (I) 

(a) Cellulose 

(b) Protein 

(c) Lipid 

(d) Nucleic acid 


Column (II) 

P. Invert sugar 

Q . Reducing sugar 

R. Glycosidic linkage 

S. Disaccharide 

Column (II) 

P. Polymer 

Q. Nitrogen containing 

R . Stored food in human 

S. Ester 
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Exercise-1 : Only One Correct Answer 







■ 

Level-1 
















] 

l. <0 

2. (b) 

3, (a) 

4. 

(b) 

5. 

(a) 

6. 

(d) 

7. 

(c) 

6. 

(a) 

9. 

(C) 

10 


11. (b) 

12. ( C ) 

13 (a) 

14. 

(a) 

15. 

(c) 

IF. 

(a) 

17. 

(C) 

16. 

(a) 

7 9. 

(a) 

20. 

(C)1 

(a) 

22. (c) 

23. (b) 

24. 

(d) 

25. 

(d) 

26. 

(b) 

27. 

(C) 

23. 

(b) 

29. 

(d) 

30. 

(b): 

31. (a) 

32. (d) 

33 (d) 

34. 

(c) 

35. 

(a) 

36 

(d) 

37 

(d) 

38. 

(C) 

39. 

(a) 

4H 

(b)| 

41 (a) 

42. (a) 

43. (b) 

44. 

(c) 













U'vd-2 

















1. (b) 

. 2. (d) 

3. (a) 

4. 

(b) 

5 

(0 

6. 

(c) 

7 

(a) 

S. 

(a) 

v» t 

(b) 

vO. 

(a) 

11. (a) 

12 <c) 

13. (d) 

14. 

(b) 

15. 

(c) 

16 

(d) 

17. 

(c) 

>£. 

(b) 

19. 

(a) 

.:V 

(d) 

(c) 

22. (a) 

23 (c) 

24. 

(b) 

25. 

(c) 

26. 

(c) 

27. 

<b) 

23 

(d) 

29 

(b) 

iO. 

(d): 

'U. (b) 

32. (d) 

?3. (b) 

34. 

(d) 

35 

(C) 

36. 

(d) 

*i7. 

(a) 

38 

(c) 

39 

<d) 

40. 

(a) 

41 (d) 

42. ( C ) 

43. ( C ) 

44. 

(b) 

45. 

(c) 

46. 

(a) 

47. 

(b) 

43. 

(c) 

49. 

(c) 

50. 

(a)] 

. r>i (c) 

« (b) 

53. (b). 

54. 

.(b) 

55 

M 










. J 

Exercise-2: More 

Than One Correct Answers 










(a,b 

, c) 2. 

(a. b, c) 

3. 

( 3 » 

c, d) 

4. 

(a, b 

K C) 

5 

(a, 

c, d) 

6 

(a 

, b f C 

’ d >] 

/. (b, 

c) 8- 

(a.b) 

9. 

(a 

.b) 

10. 

(b. 

0 

n. 

(c 

. d) 

3 2 

(b, c, 

d) 

H (c. 

d) 14 

(a. b) 

15. 

(a 

.b) 

16. (a, b, 

c, d) 

■»7 

(a 

. b) 

IS 


(a, d) 

U9* Ca, b, cl 20 

(a, b, c) 

21. (a. b 

,c„ d). 22. 

(b, c.d) 

23. 

Jb, 

c, d). 





Exercise-3 : Linked Comprehension Type 











1 (a) 2. ( C ) 

11 fal 1 2 IA\ 

3. ( b ) 

4. 

(c) 

5. 

(d) 

6. 

(d) 

I « 

(C) 

8. 

(d) 

9 

(b) 

10 

(a)i 
_J 

Exercise-4 : Matrix Match Type 


l* (a)-* R, 

(b)-»P.P; 

(c)-4 Q,S\ 

(d)-» P,P 

2. (a )-*Q,R; 

(b)-»P, S; 

(c)hP; 

(d)-*P,/? 

3. (a 

(b)^0.«; 

(c) —> Q, S \ 

(d)-» Q,P 

A (a)-> P,Q,S), 

(b)-» P,Q; 

(c )-+P,Q,ff; 

(d)-»R 

5. (a)-H?.R,S; 

(b) -»P, P, S; 

(c) —> Q,ff,S i 

(d)-»Q 

6 .(.a)-> Pi 

(b)-» P..Q; 

._.(c}^. - 

(dl-vPJ) 


□ □□ 
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(EXERCISER 


ONLY ONE CORRECT ANSWER 


1. Carbon and hydrogen in organic compounds are detected by heating compound 
with : 


(a) FeO (b) CaO (c) CuO (d) MnO 

2. Lassaigne’s test is not used for the detection of: 

(a) N (b) S (c) C! (d) O 

3. Wiicn an organic compound is present in an aqueous medium and is less soluble ip 
any organic solvent then, it is separated by : 

(a) continuous extraction (b) distillation 

(c) chromatography (d) sublimation 

4. Ammonium molybdate is used for detection of which element in organic 
compound: 

(a) C (b) N (c) P (d) S 

5. A white crystalline solid l X ’ give following chemical test: 

(i) it liberates C0 2 with NaHC0 3 

(ii) it form a coloured dye on diazotisation and coupling with |3-naphthol 

(iii) with Br 2 water it forms white precipitate of 2,4,6-tribromo aniline. 


‘A'’ can be identified as : 



S0 3 H 




6. Identify the reactant 'R' 

O 

O NHjOH.HCI „ 

—^r~ p 

o 


Tautomerism A NaNO^/H* _ 

* "=■ Q —--— R 

pale yellow 
crystal 


[ 
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which of the following reagents will not react with above compound? 

(a) Na metal (b) AgN0 3 +NH 4 OH 

(c) Cu 2 Cl 2 +NH 4 OH (d) NaHC0 3 


10. Compound *P\ C 7 H 8 0 is insoluble in water, dilute HC1 and NaHC0 3 . It 
dissolves in dilute NaOH. When P is treated with Br 2 —H 2 0, it convert rapidly 
into a compound of formula C 7 H 5 OBr 3 . Identify structure of: 



(a) carbylamine reaction (b) H 2 S0 4 

(c) diazotisation followed by p-naphthol (d) mustard oil reaction 



OH 


can be differentiated by : 

(b) NaOH 

(d) Fehling’s solution 
OH 




COOCH 3 

can be differentiated by : 


(a) NaOH 
(c) NaHC0 3 


(b) Na metal 
(d) FeCl 3 


H 




can be differentiated by : 


(a) carbylamine reaction (b) iodoform test 

(c) cold KMn0 4 (d) Br 2 —H 2 0 

O O 

» II 

15. CH 3 —C—H and Ph—C—H can be differentiated by : 

(a) Tollen’s reagent (b) Fehling’s solution 

(c) Lucas reagent (d) Victor meyer’s test 
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16. Compound give positive test with 2,4-DNP and with I 2 /NaOH compound (X) 


may be : 


O 



(d) all of these 


17. An organic compound containing one oxygen gives red colour with cerric 
ammonium nitrate solution, decolourise alkaline KMn0 4 , respond iodoform test 
and show geometrical isomerism. It should be : 

OH 

! 

(a) Ph—CH=CH—CH 2 OH (b) Ph—CH=CH—CH—CH 3 

(c) Ph—CH=CH—C—CH 3 (d) 

II OH 

O 


18. Which of the following is true? . 

(a) Alcohol give red colour with cerric ammonium nitrate 

(b) Aldehyde and ketone give orange red colour with 2,4-DNP 

(c) RC OOH give C0 2 with NaHC0 3 

(d) All are true 

19. Compound (^)Cj 2 H 2 o, discharges the colourofBr 2 —H 2 Oand cold KMn0 4 . On 
reduction with H 2 /Pt it gives compound (5) C 12 H 22 . A on ozonolysis give 
cyclohexanone. Find structure of ,4 : 



20. Which of the following is true? 

(a) Tollen’s reagent gives a positive test with all aldehyde 

(b) Fehling’s solution gives a positive test with all aldehyde 

(c) Tollen’s reagent gives a positive test with all carboxylic acid 

(d) Tollen’s reagent gives a positive test with a-methyl keto 

21. A monocarboxylic acid decolourise Br 2 —H 2 0, on heating with soda lime 

derivative of styrene is formed, with neutral FeCl 3 , a buff coloured precipitate is 
formed. Acid could be : 
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22. Which of the following compounds decolourise Br 2 —H 2 0 and also give positive 
test with neutral FeCl 3 : 



23. Lassaigne’s test for the detection of N fails in: 

O 

(a) NH 2 —C—NH--NH 2 (b) NH 2 —NH 2 

(c) NH 2 — C—NH 2 (d) C 6 H 5 —NH—NH 2 

O 


IsWdridM;#! MORE THAN ONE CORRECT ANSWERS 


F 


1. Which of the following aromatic compounds will react with KMn0 4 ? 



2. Which of the following compounds give positive test with Tollen’s reagent? 
O 
« 

(a) H—C—OH 

(c) CH 3 —CH—OC 2 H 5 
OH 



(d) CH 3 —C—H 
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II 


CH 

(a) Ph—C—H 


(b) 

CH 

CH 3 x 

-OH 


(c) >C<( 


(d) CH 

ch 3 / n 

'OC 2 H 5 


3. Which of the following compounds give negative test with Tollen’s reagent? 

O 

3 \ / 

3^ ^OC 2 H 5 

o 

I 

3—c— ch 3 

4. Which of the following reagents cannot be used for differentiation between 
glucose and fructose? 

(a) Lucas reagent (b) Br 2 —H 2 0 

(c) Tollen’s reagent (d) 2,4-DNP 

5. Which of the following reagents can be used to differentiate between Ph—C—H 

O 

andCH 3 CH 2 OH? 

(a) NaOI (b) Fehling’s solution 

(c) Tollens’ reagent (d) ZnCl 2 /H -» 

6 . Which of the following compounds produce CO z on reaction with NaHC0 3 ? 

O 

<b) (o)-° h 


(a) 



S—OH 




(c) 



O 

O 


C—OH 


0 . 


\ 


(d) 


O 




.OH 


OH 


7. Which of the following compounds will react with NaNH 2 ? 

COOH 


(a) CH 3 — CsCH 


HO. 
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8 . Which of the following compounds will give isocyanide on reaction with 
CHClj + KOH? 

(a) (b)^\N^\(c) NH 2 (d) 

H 


9. Which of the following compounds may give reaction with acidic 




OH 


10. Which of the following reagents can be used to differentiate 1° and 3° alcohols? 

(a) pcc (b) K 2 Cr 2 0 7 /H® (c) Jones reagent (d) Br 2 —H 2 0 

11. Which of the following reagents cannot be used for differentiation between 
CH 3 CHO and CH 3 —C—Ph ? 


(a) NaOI (b) Tollen’s reagent 

(c) H 2 N—OH (d) Ph—NH—NH 2 

12. Which of the following will not give white precipitate with ammoniacal silver 
nitrate solution? 

(a) CH 3 — C=C—CH 3 (b) 



(c) 


(d) Ph 


-^^CH 


13. Which of the following tests can be used for differentiation among 1°, 2° and 3° 
alcohol? 

(a) Lucas test (b) Victor meyer’s test 

(c) Cu/300°C (d) Haloform reaction 

14. Which of the following test can be used for identification of 1° amine? 

(a) Carbylamine test (b) Hofmann mustard oil reaction 

(c) NaN0 2 /HCl (d) Fehling’s solution 

15. Unknown compound (A) C s H, 0 O give positive test with 2,4-DNP but negative 
test with Tollen’s reagent. It also give yellow precipitate with I 2 /NaOH. (A) is : 

O 
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EXERCISE-3 


LINKED COMPREHENSION TYPE 


Passage-1 _ 

Compound (/i)C 7 H^O is insoluble in aqueous NaHC 03 and dissolves in aqueous 
NaOH and gives a characteristic colour with neutral FeCl 3 . When treated with Br 2 (A) 
forms compound ( B ) C 7 H 5 OBr 3 . 

1. The most probable structure of compound A is : 



2. The structure of compound ( B ) would be : 
OH OH 





Br 


3. What could be the structure of compound (A) if neither dissolves in aq. NaHC0 3 
nor gives a characteristic colour with FeCl 3 ? 



CH 3 


Passage-2 _ 

From the following sequence of reactions. 


M](C 6 H 12 ) 


HC1 


* (£) (C 6 H i3 C1) + (C) (C 6 H 13 CI) react with AgN0 3 

to give white ppt. 

Ale KOH 

[5] ——-—» (D) (An isomer of A) gives positive test with Br 2 /CCl 4 

Ozonolysis 

[D] -> (E) gives positive iodoform test and negative 

Fehling’s test. 
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[A] — ZOn ° lySIS -» (F) + (G), both F and G give positive Tollen’s test, 

[F] + [G] Conc Na0H -> HCOONa + alcohol 
A 


4. The structure A and B respectively are : 


(a) 

(c)' 




and 


and 


-K 

ci 




5, The structure of C is : 

(a) 


Cl 


(b) 


(a) 


(b) 


(b) 

(d) 


Cl 


and 


and 




i- 

(c) — 

K 

(d) 4 

1 

3 I 


1 N C1 

1 

C 

f 

(c) —| 


(d) )*= 


■< 


7. The reaction involve in the F and G with the NaOH is : 

(a) Reimer-Tiemann reaction (b) Aldol condensation 

(c) Cannizzaro reaction (d) Perkin reaction 


EXERCISE-4 


MATRIX MATCH TYPE 


1. Column (I) 


Column (II) 


(a) Ph—C—CH 3 

O 

I! 

(b) CHj—C—H 


(c) Ph—C—H 

(d) CH 3 CH 2 OH 

2. Column (I) 

(a) NaHCOj 


P. Aldol condensation 

Q. Positive iodoform test 

R. Negative test of Fehling’s solution 

S. Oxidation with Cu/A 


Column (II) 
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(b) Na metal 


(c) 2,4,-Dinitrophenyl hydrazine 


(d) Lucas reagent 



3. Column (I) 


COOH 




Column (II) 


P. Decolourise Br 2 water 


Q. Effervescence ofC0 2 on reaction 
with NaHCOj 


O ^CH 2 —CH=CH 2 

| ■ R- Oxidation with alkaline KMn 0 4 

O 

(d) S. React with Na metal 


4. Column (I) 

(a) CHj— Cse=CH 

O 

II 

(b) H— C—OH 


. Column (II) 

P. Positive test with Fehling’s solution 

Q. Positive test with Tollen’s reagent 
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5. Column (1) 


II ® 

(b) Ph—C—CH 3 +I 2 /OH 

(c> y— no 2 +hno 2 

OH 

09 + FeCl 3 

6. Column (I) 

(a) Presence of halogen 

(b) Presence of sulphur 

(c) Presence of nitrogen 

(d) Presence of N and S 


R . Decolourise Br 2 —H 2 0 

S . Isocyanide test 

Column (II) 

P. Yellow 

Q. Orange 
R> Violet 

S. Blue 

Column (II) 

P. HN0 3 /AgN0 3 

Q. Na 2 [Fe(CN) 5 NO] 

R. Co(N0 3 ) 2 
5. FeCl 3 


(a) H 3 C 



CHO + 2,4-DNP 


O 
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--- - ‘.V : ■ ■ 

Exercise-1 : Only One Correct Answer 

1. (c) 2. (d) 3. (a) 4. (c) 5. (b) 

6. (a) 7. 

(c) 8. (a) 9. (d) 10. (C)] 

11. (c) 12. (a) 13. <c) 14. (a) 15. (b) 

16. (d) 17. (b) 18. (d) 19. (a) 20. (a) 

2L CgL^L m. . . 



Exercise-2 : More Than One Correct Answers 

1. (a, b, c) 2. (a, b, c, d) 3. {b, c, d) 

4 . (a, c) 

5* (a, b) 6, (a, c, d) 

7. (a, b, c. d) 8. (a. c) 9. (a, c, d) 

10; (a, b, c) 

11. (a, c, d) 12. (a r b, c) 

14. (a,_b, c). 15, (b,c) 



Exercise-3 : Linked Comprehension Type 

1 1. (b) 2. (b) 3. (a) 4. (a) 5. (c) 

«. (d) 7. 

(C) 

Exercise-4 : Matrix Match Type 

1.(3)->P, <?,/?; (b)-+ P, Q; 

(c >-+/?; 

(d) ~*Q,S 

2. (a)-»/?; (b)-+P, Q,R,S; 


(d)-» P 

3. (a)-» Q, S; (b)-»<?; 

(c )-»P,/?; 

<d)->P,<?.P,S 

4. (a )->Q,R; (b 

(c)-» S; 

(d)-»C.5 1 

5. (a)-><?; (b)-tP; 

(c) -4 S; 


C. (aHP; (b)-»0; 


___fib* £ 


□□□ 









.1, '*> 


m. 


Nomenclature 


01 


ISECTION;ll 


Give IUPAC name for each of the following: 


Cl O 


1. Ns=CCH 2 COOH 

3. CH 3 —CH—CH 2 CI * 

OH 

<j)CH 3 

5. CH } —CH—CH 2 —CHO 


f 


7. CH 3 —C—CH 2 —Br 
9 ^HOQ H 2 CH 2 CH 2 COOH 

11. HOOCCH 2 CHCH 2 COOH 
OH 


13. 


CH 3 CH 2 CH 2 C=CH 2 


cich 2 —ch 2 
15. ch 2 —chch 2 ch 2 cch 3 

I) 


2. CH 3 —CH—C—CH 3 
Br 

I 

4. CH 3 CH 2 —CHCOOH 


6. CH 3 —CH=CH—CH=CH 2 

8. CH 2 OHCH 2 CH 2 CH 2 OH 
10. CH 3 CHCH 2 COOCH 3 

br * 

12. CHh=CCH 2 CN 

O 

14. (CH 3 ) 2 CHCCH 2 COOCH 3 
16. CH 3 CH—CH 2 CH 2 CHCH 2 CH 3 

nh 2 oh 

CH 2 CHO 


17. CH 3 Cn*--CHCHO 


18. CH 3 —C—Ct 
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19. CH 2 =CHCOOH 


20. Cl—C—COOH 


21. CH 2 =CH—CH=CH—CH=CH 2 22. CH 3 - 


23. CH 2 =C— CH 2 CHj 
HC—CH, 


CH 3 
Cl OH 

I I 

24. Cl—C—C—OH 


25. CH 2 =CHCH 2 —CHOH 


CH 2 CH 2 C(CH,) 3 


26. CH 2 =CH—QsC—CH 2 OH 
ch 2 ch 3 


27. (CH 3 ) 2 CHC—CHCH==CH 2 28. CH 3 C—CH 2 OH 


29. CH 3 0CH 2 CH 2 CHCH 2 C1 


30. CH 3 CHOHCH 2 —C—OH 


v^nj 

31. CH 3 —Of—CH 2 —04—CHO 32. CH 3 CH(OH)CH 2 CH 2 COOH 

nu i 


33. CH 3 — CH—CH=CH—CH 2 —C—OH 


34. CH 3 CH 2 CH=CHCOOH 
OH 

I 

36. (CH 3 ) 3 C—C—CH 2 CH 2 CH 2 CH 3 


35. CH 3 CH=CHCH 2 CHCH 2 COOH 


CH 2 —CH—CH 2 —CH 3 
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6 i ✓ CH?—COOH 2 

2 60. 3 
4 


3 2 

-€H 2 —CH 2 

,1 

'COOH 



1 8 


6 7 


59. HOOC—H 2 C-^Q 

* ^CH 2 —COOH 

O 

61. OHC—CH 2 —CH 2 —*C—OH 62. H 3 C—C=CH—COOH 

COOCH 3 
O OH NH 2 


0 


J 


o 


3H . 2 )ll 
63. H 3 C—C—CH 2 —C—OH 


O Ol 

5 4 1| 31 2 1 1 

64. H 3 C—C—CH—CH—COOH 


O 


65. H 2 C—CH 2 —CH—-C-—CH—CH 2 66 . ( ch 3 ) 3 C 


I 

Cl 


'CONHCHi 



67. CH 3 (CH 2 ) 2 CH 2 —^ 

Cl 


-y 


68 . 


70. 


(CH 3 ) 2 CH 

(CH 3 ) 2 CHCH 2 ^-^ 


Cl 


h 3 c- 


OH 


CH 3 

71. CH 3 —CH 2 —CH—CH 2 COOK 72. (CH 3 ) 2 CClCHBrCOOH 
ch 3 



Nomenclature 


659 


73. CH 3 —0=CH—CH 3 

i 

C 6 H 5 

74. HOCH 2 —CH 3 —CH— CH 2 —CH— CH 2 OH 


CH, 


I 

CH, 


75. CH 3 —CH=C— CH 2 COOH 76 

CH 3 




COOCH 3 


78. C 6 H 5 CH=C(CH 3 ) 2 


? H 

77. (CH 3 ) 2 —C—CN 
79. (CH 3 ) 2 —C—CH 2 —COCH 3 80. CH 2 =C—COO—CH 3 

ch 3 

81. CH 3 —CH 2 —CH—CH—CHO 82. C 6 H 5 CH=C—CHO 


f 


l 

OH CH 3 

:ho 


83. (CH 3 ) 2 —C—CH 2 OH 
85. C 6 H 5 —CH=C—C fi H 


6^*5 


CHO 


87. (C 2 H 5 0) 2 Zn 

89. (CH 3 ) 4 Si 
1 

O 


91. CH 2 —CH—CH 2 CH 3 
1 

o 


93. CH 3 —CH—CH—CH 3 


95. CH 2 —CH—CH 2 C1 


I 

ch 3 

84. C 6 H s CH==CH-^CO—C 6 H 5 
86 . C 6 H 5 —CH==CH—CO—CH 3 

88 . [(CH 3 ) 3 C0] 3 A1 
90. (C 2 H 5 ) 3 B 

O 

A 

92. (CH 3 ) 2 —C—CH 2 


3 2 1 

94. CH 2 —CH—CH 2 OH 


O 

96. CH 3 —CH=C—CH 3 

I 

CH 3 


o 
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0 


97. CH 3 CH 2 —O—CH—CH 3 98. CH 2 Br—CH 2 —C—CH 2 CH 3 


I 

CH, 


CH, 


I 

99. CH 3 —CH 2 —CH—C—CH 2 OH 100. CH 3 — C—Cl 


CH, CH 3 

101. CHsC—CH 2 —CH 2 —CH 2 OH 102 . 


103. CH 3 —C=C— CH 3 104. 

I I 

h 3 c ch 3 

105. CH 3 —CO—CO—CH 2 CH 3 106. CH 3 —CH—CH—CH—COOH 


O 

CH 2 OH—CHOH—CH 2 OH 

ch 3 

CH 3 —C=CH—C—CH 3 

I I 

ch 3 ch 3 


107. CH 2 C1—CH 2 —CHO 108. 

109. CH 2 =CH—GeeeC—CH=CH—CH, 

110. CH 2 CI—CHC1 2 111. 


112. CH 2 =C—CH=CH 2 

I 

Cl 

114. CH 3 —C—NHC 6 He 

II 

o 


113. 


115. 


I 

OH 

CH 3 —ch=c=ch—ch 3 
CH 3 —CH—COOH 

I 

Cl 

ch 3 —(>=CH—ch 2 —ch 2 oh 

ch 3 
. ch 3 

ch 3 —c— ch 2 —c—nhch 3 

I II 

ch 3 o 


SECTION-II 


Write down structure of the following compounds: 


.1 • 1,2-dibromo-3-chloro -1 -propene 
3* 2 -butenamide 
5. 2-chloromethoxyethanol 
7. l,3-dichloro-2-propanol . 

9. 3-methyi-2-butenoic acid 
11. 3-chloro-3-methyl-l-butyne 
13. 2-ethyl-3-hydroxyhexanal 
15. 2-methyl-2-butene 
17. 4-methoxy-2-butenoic acid 
19. 2-propen-l-ol 


2 . 2 -ethoxy- 1 -ethanol 
4. 2-aminopropanoic acid 
6 . 3-bromo-l-propene 
8 . 3-buten-2-ol 

10 . 4-dimethylamino-2-butanol 
12. 2 -methyl- 2 -pentenal 
14. 4-methyl-2-pentene 
16. 3-ethyl-l,3“hexanediol 
18. 1,5-hexadiene 
20 . 2 , 2 , 2 -trichloroethanoic acid 
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21 . 

22 . 

23. 

25. 

27. 

29. 

31. 

33. 

35. 

37. 

38. 

39. 

40. 

41. 
43. 
45. 
47. 
49. 
51. 
53. 
55. 
57. 
59. 
61. 
63. 
65. 
67. 
69. 

71. 

72. 

73. 
75. 

77. 

78. 
80. 
82. 
84. 
86 . 
88 . 
90. 
92. 
94. 
96. 
98. 

100 . 

102 . 

104. 

106. 

108. 


2-chloro- 1,3-butadiene 
2-methyl-2-propene-1,1 -dicarboxylic acid 


2- methyl-2-butenoic acid 

3- methylbut-3-en-1 -ol 
1 -ethoxypropan-1 -ol 
5-bromopent-3-en-2-one 
2-chlorohex-5-ynal 

2,2,4-trimethy lpentane 

4- ethylheptane 


24. 3-bromo-2-methylpentan-2-ol 
26. pentane-2,4-dione 
28. 6-hydroxy-3,5-dimethyloct-4-enai 
30. 4-cyano-4-ethylpentan-3-one 
32. 2-methylbutane 
34. 3-methylpentane 
36. 5-ethyl-2,2-dimethylheptane 


3- methylpentane 

4- terf-butyl-2-methylheptane or 4-( 1,1 -dimethylethyl)-2-methylheptane 
4-ethyl-3-methylheptane 

4-isopropylheptane or 4-(l-methylethyl) heptane 


2,3 -dimethylpentane 42. 

2-methylpropene 44. 

2- methylpropane 46. 

3,3,5-trimethylheptane 48. 

2,4-dimethyl-2-pentene 50. 

1,2,3-trichlorobutane 52. 

1 -bromo-2,2-dimethylpropane 54. 

1 -phenyl-2-propanol 56. 

3- ethyl-3,7,7-trimethyl-2-octanol 58. 

Propanal 60. 

3 -methy 1-2-butanone 62. 

3-methylbutanoic acid 64. 

Ethyl propanoate 66. 

3-methoxypentane 68. 

3-methylpentanoic acid 70. 


2-ethyl-1-hexene 
2-ethyl-3-methyl-1 -butene 
2,2,4-trimethy lpentane 
3,3-dimethyl-1 -butene 
2-methyl- 3 -hexyne 
1,2-dibromo-3-chlorobutane 
2-methyl-2-propanol 
1 -phenyl-1 -propanol 

2- phenylethanol 

3 -cyclopropyl-3 -methylbutanal 

3- methylbutanal 

4- methyl-2-pentanone 
A^-diethylpropanamide 
1-ethoxypropane 
Propanoic anhydride 


Af-ethylethanamide 
Isopropyl propanoate or 1-methylethyl propanoate 

JV-methylpropanamide 74. 2-methyl-3-phenylpentanoic acid 

3-chloro-l-butanol 76. 4-chloro-2-pentyne 

3-( 1 -chloroethyl)-4-methyl-4-phenyl-2-pentanone 


3-chloro-4-methyl-3-hexene 79. 

2-ethyl-3-oxobutanal 81. 

2- oxobutanoic acid 83. 

Bromopropanone 85. 

1,2-dimethoxyethane 87. 

3- penten-l-ol 89. 

3,5-hexadienoic acid 91. 

2- hydroxybutanoic acid 93. 

3- bromo-l,3,5-hexatriene 95. 

1- bromo-3-methoxypropane 97. 

Methoxypropanone 99. 

3-methoxy-2-pentanol 101. 

1 -penten-3-one 103. 

5-amino-3-methylhexanoic acid 105. 
Propenenitrile 107. 

2- butyne-l,4-diol 109. 


3- bromo-1 -propyne 

2- butenoic acid 
Methylaminoethanoic acid 
1 -chloro-2-propanol 

4- methoxy-2-methyl-2 -butanol 
4-methyl-3-penten-2-one 

1J -dichloro-2-methylpropene 
1 -chloro-5-methyl-2-hexanone 

3.3- dimethyl-1 -penten-4-yne 

1.4- dibromo-1 -butyne 

3- bromo-iV-ethylbutanamide 

4- chloro-2-ethyl-l -butene 
4-methyl-3-pentenal 

5 -bromo-3 -hexanol 
Butenedioic acid 
2-methylpropanedioic acid 
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! 10. 1 -ethyl-1 -methylcyclohexane 111. 1 -isopropyl-3-methylcyclohexane 

112. \ -cyclobutyl-3-methylpentane 

113. Methyl 3-bromo-2-hydroxy-2-methylbutanoate 

114. 5-oxopentanoic acid 115. N, 3,3-trimethyl-l-butanamine 

116. 4-ch1oro-2-methylpentanenitrile 


llS SECTION-IN 


Write down the bond line structure of the following: 


1. Bicyclo [3. 1.0] hexane 

3. 4-bromo-9-rnethyltricyc!o [5.3.0.0 1 ' 

4. Cyclododecane 

6. 1 -pentane nitrile or 1 -pentanonitrile 
8. Propanalimine 
10. 3-methyl-2-butanol 
12. 2,4-hex-di-yne 1 

14- 1-hexyne 

16. 3-methyM-cyclohexene 
18. Cis- (or Z-) 2-butene 
20. 2-methyl-2-cyclopropy|propane 
22. Trans-l ,2-dimethylcyclohexane 
24. Cis -1,2-dimethylcyclobutane 

26. 5-ethyl-3-methyI-4~isopropyl no 

27. 2,2-dhnethylbutane 
29. /i-pentane 


2. 8-chlorobicyclo [4. 2.0] oct-2-ene 
] decane 

5. Ethyl butanoate 
7. 2-methoxy-2-methyl-propane 
9. AyV-dimethyl-ethanamide 
11. A^ethyl-Af-methyl-2-aminopropane 
13. 2-heptyne 
15. 3-methyl-1-pentene 
17. Czs-(or Z-) 3-hexene 
19. Trans - (or E-) 2-butene 
21. 4 -tert -butyl heptane 
23. 7rara-l,3-dimethy]cyclobutane 
25. Cis -1 -methy 1-3-isopropylcyclohexane 

28, 2-cydohexylbutane 


II ^SECTION-lV 


Write down the IUPAC name of the following : 
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Scc*.i©n4 

l. 2-cyanoethanoic acid 
X l-chloro-2-propanol 
5. 3-mcthoxybutanal 
7. Bromopropanone 
0. 4-hydroxybutanoic acid 
»lu 3-hydroxypcntanedioicacid 
{;*. 2-(2-chloroethyl)-1-pentene 
15 5-hexen-2-one 


2. 3-chloro-2-butanone 
4. 2-bromobutanoic acid 
6, i,3-pentadiene 
8, J ,4-butanediol 
10. Methyl, 3-broraobutanoatc 
12. 3-bmynenitrile 

14. Methyl, 4-methy 1-3-oxopentanoate 
lb. 6-ammo-3-heptanol 
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% 


2-butcnal 
Propenoic acid 

1.3.5- hexatriene 

2-ethyl-3-mcthyl-1 -butene 
4-penten-2-ol 

2-isopropyl-3-(3,3-dimethylbutyi)- i ,4-pentadiene 

2,2-dimcthyl-l -butanol 

2-mcthyl-2,4-pentanediol 

4- hydroxypentanoic acid 

2- pcntenoic acid 

5- terr-butyl-3,5-nonanediol 

4-bromo-2-ethylcyclopentanonc r ; 

3- cyclohexene-1,2-dicarboxyl ic acid " ’. 

4- chloro-2-methylpentanenitri le 
Methyl, 3-bromo-2-hydroxy-2-methylbutanoate 

3-amino-2-^ec-buty l-5-cyclohexen-1 -ol 

3- carboxy-3-hydroxypentancdicarboxyIic acid 

2- methyl-5-hexen-3-ynoic acid 
Butencdioic acid 

Diethylbutanedioatc /'. 

1- chloro-l-propenc 1 ?. 

4- (thioformyl) benzoic acid 

4.5- dichIoro-2-[4-chloro-2-hydroxymcthyl-5-oxohcxyl] cyclohexane-1 -carboxylic acid 
l»r : 4\r Terphenyl 

3, 3’-[oxy bis (ethyleneoxy)]dipropanoic acid 

Benzene-1,3,5-tri acetic acid , Bicyclo [4.2.0] octane 

4-oxobutanoic acid or 3-fomiylpropanoic acid 

3- methoxycarbonyl but-2-en-l-oic acid 3-oxobutanoic acid 

2- amino-3-hydroxy-4-oxopentanoic acid 
A^-methyl-2-{2 , -chloroethyI)-3-oxo-pent-4-cn-1-amide 

1 -{1 -methylethyl)-2-( 1,1 -dimethylethyl) cyclopentane or 
1 -/erf-butyl-2-isopropy Icyclopentane 

1 -roethyl-2-(2-methylpropy 1) cyclohexane or 1-isobutyl-2-methylcyclohcxane 


3- chloro-3 -methy lbutanal 

2.2.2- trichlorocthanoic acid 

2.2- dimethylpropanenitriIe 

2.2.2- trichloro-1,1 -cthanediol 

4- pcnten-2-yn-1 -ol 

1 -chloro-4-methoxy-2-butanol 

4- hydroxy-2-methylpentanal 

5- mcthy]-3-hcxenoic acid 
3-amino-5-hcptcnoic acid 

3-( I -hydroxy cthyl)-5-mcthylhcptanal 

6- bromo-2-oxocyclohcxanecaibaldehyde 
Cyclobutylethanoic acid 


1 -chloro-2,3-butanediol 

2-bromo-2-methyl-3-cyclopentenone 

4-ch!oro-6-methyl-3,5-hcptadien-2-onc 

Cyclohexylidenemethanone 

Cyclohexylarsane 


"1 

! 


I 


Butylcyclohexane 
2-chlorocyclopentanol 
2-bromo-3-chloro-3-rnethylbutanoic acid 
2,4-dimcthy 1-1,6-hexancdiol 
Methyl-p-chloro benzoate 
2-methyl -1 -phenyl-1 -propene 
Methyl-2-methyl-2-propenoate 
2-methy 1-3-pheny 1-2 -propenal 
1,3-diphenyI-2-propen-I -one 
4-phenyl-3 -buten-2-one 
AI -tert butoxide 
Triethyl boranc 

2.2- dimethyl oxirane 

2.3- epoxy-1 -propanol 
2-methyl-2-butene 

1 -bromo-3-pcntanone 
Ethanoyl chloride 

1.2.3- propanetriol 


I -chloro-2,4-dimethylcyclohexane 
Pot.-3-methyl pentanoatc 

2- phenyl-2-butene 

3- methyi-3-pentenoic acid 

2- hydroxy-2-methy!-2-propanc nitrile 

4- hydroxy-4-methyl-2-pentanone 

3- hydroxy-2-mcthyl pentanal 

3- hydroxy-2,2-dimethyl propenal 

2.3- d ipheny 1-2-propenal 
Zinc ethoxidc 
Tetramethyl silane 

2-ethyl oxirane or 1,2-epoxybutane 

2.3- dimcthyl oxirane 
l ,2-epoxy-1 -propanol 
Ethyl isopropyl ether 

2.2.3- trimethyM-pentanol 

4- pentyn-l-ol 

2.3- dimethy l-2-butene 
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W. 2,4,4-trimethyl-2-pcntcnc 
f lu'f,, 4-hydroxy-2-pentcnoic acid 
flWS. 2,3-pentadienc 
i 11 1J ,2-trichlorocthane 

112. 2-chloro-1,3‘butadicne 
l! 4 , /V-phcnylethan amide 

|5cction-1l 

I. CHBr“(^—CH 2 CI 

Br 

3. CH 3 CH=CHCONH 2 


5. C1CH 2 0CH 2 CH 2 0H 
7. ClCH^HCHjCl 

OH 

9. CH 3 —C=CH—COOH 

CH 3 

Cl 

I 

II. CHj—C—C=CH 
CH 3 

C 2 H 5 

13. CHjCH 2 CH 2 (j:HCHCHO 
OH 


IS. CH 3 —<j:«=CH—CH j 

ch 3 

I?. ch 3 och 2 ch=chcooh 
IV. ch 2 =ch—ch 2 oh 

21. CHr=CHC=CH 2 


f 

Cl 


2X HOOC—C=CH—CHj 


CH 3 


105, 23-pcntancdione 
107, 3-chloropropanal 
10^. 1,5-hep tadien-3-yne 
lit, 2-chloropropanoic acid 
113. 4-methyl-3-pcntcn-l-ol 
115. 7^,3,3-triniethylbutaiiamide 


2, C 2 H 5 OCH 2 CH 2 OH 


:hcooh 


1 . ch 3 <^ 
nh 2 

K BrCH 2 —CH==CH 2 
& ch^ch^hcHj 


OH 


ie. (ch 3 ) 2 nch 2 ch 2 (|:hch 3 

OH 


(2. CH 3 CH 2 CH—CCHO 


f 

CH 3 


I I. (CH 3 ) 2 CH—CH=CH—CH 3 


OH 

I 

it -. ch 3 ch 2 ch 2 c—ch 2 —ch 2 oh 
c 2 h 5 

IS. CH 2 =CH—CH 2 —CH 2 —CH“=CH 2 
Cl 

I 

2W. Cl—C—COOH 

I 

Cl 

22. (HOOC)jCH—<j:=CH 2 

CHj 

OH 

I 

24. CH 3 —C—CH(Br)—CH 2 —CH 3 
CHj 


I 
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I .. 

j 11 . HOCH 2 CH 2 C—CH 2 


, CH,—CO—CH,—CO—CH, 


I 


CHj 


f" 


ch 3 —ch 2 o—CH—ch 2 —ch 3 

■i*. OHC—CH 2 —<^H—CH*=(p—<j]H—CH 2 CH 3 

ch 3 ch 3 oh 


CH 3 COCH=CH—CH 2 Br 

% OHC—H<p—(CH 2 ) 2 C=CH 
Cl 

:<> (Ch 3 ) 3 cch 2 ch(Ch 3 ) 2 

’ CHjCH 2 CH 2 ^HCH 2 CHj 


1 


ch 2 ch 2 ch 3 

CH 3 CH 2 ^HCHj 

ch 2 ch 3 

ch 3 ch 2 ch 2 ^hch 2 ch 3 

h 3 cchch 2 ch 3 

CHjCI^CHjJCHICjHsJCHj 

CH 3 —<^= t CH 2 
CH 3 


ch 3 —<j:h—ch 3 

CH 3 


?■ 


CH 3 —CH—CH 2 —C—CH 2 CHj 
CH, 


CN 


CH 3 CH 2 COC—CH 2 —CH 2 CH 3 
CjHj 

CH 3 CH 2 CH(CH 3 ) 2 


CH 3 CH(CH 2 CH 3 ) 2 

ch 3 

I 

ch 3 —cch 2 ch 2 <j;hch 2 ch 3 

CH 3 CH 2 CH 3 

^h 2 ch 2 ch 3 

(CH 3 )jC—CHCH 2 (j:HCH 3 
CHj 

ch 3 ch 2 ch 2 <^hch 2 ch 2 ch 3 

HjCCHCHj 

CH 3 CH 2 CH 2 CH 2 (j:CH 2 CH 3 

CH 2 

CH 2 = —CH 2 CH 3 
CH—CHj 
CH, 


CH 3 

I 

ch 3 9hch 2 —c—ch 3 
ch 3 


f 

ch 3 


CHi 


CH,—C—CH-=CH 3 


ch 3 


1 
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<CHj) 2 C—CHCH(CH 3 ) 2 

CHjCHoC^C^HCHj 

■- * 

1 

1 


CHj 


’ CH 2 Ct—CHCI—CHCI—CH 3 

. CH 2 Br—CHBr—CHCI —CH 3 


' CHj 

i 

CHj 


1 1 
\r CHj—C—CH-.Br 

i 

CHj—C—OH 


1 1 
ch 3 

CHj 


«. QH s CH 2 CHCHj 

QHj—CHCH 2 CH 3 


OH 

OH 


CHj CH 2 CH 3 



i 1 

CH,CCH,CH,CH 2 CCH3 

j ‘ 1 

Q,H5CH 2 CH 2 OH 


ch 3 ch 3 —choh 




ch 3 


CH3CH2CHO 

<*■'1 CHj—C—CH 2 —CHO 
! 

1 


A 


0 

II 


E 

. * CHj—C—CHCH j 

' CHj^HCHiCHO 


1 

CHj 

CH 3 


4 . CHj CHCHjCOOH 

, CHj—C—CH 2 CHCHj 


1 

CHj 

A U 

0 


. C h 1 -thJ-cch ! c„ ) 

... 



CH 2 CHj 


CH3CH2 ^HCHjCHj 

CHjCH 2 CH 2 OCH 2 CHj 

! 

OCH 3 


1 

ch } chch 2 cooh 

CHjCH 2 CO— 0 —CO—ch 2 ch 3 

1 

CHj—C—NH—CH 2 CHj 

CHjCH 2 —C—O—CHCHj 


II 

0 

II 1 

0 CHj 



CHj 


CHjNH—C—CH 2 CHj 

CHjCH 2 —^hchcooh 


ll 

. 0 

qh 5 


CH,—ch— ch 2 ch 2 oh 

CH,—Cs=C— ^H —CHj 


Cl 

Cl 

1 
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QH S O 

I II 

77. CH 3 —CH—C—CHj 
H 3 C yHCl 
CH 3 


7«. CH 3 CH 2 <j:=^—CH 2 CH 3 
H 3 C Cl 


79. CH=C—CHjBr 


*0. CH 3 —C—chch 2 ch 3 


*1. CH 3 CH=CHCOOH 

83. CH 3 NCH 2 COOH 


82. CH 3 COCH 2 COOH 

84. CH 3 —C—CHjBr 


85. CHj—CHCH 2 CI 


86. CH 3 OCH 2 CH 2 OCH 3 


87. CHj—CCH 2 CH 2 OCHj 


88. CH 3 —CH=CHCH 2 CH 2 OH 


8'J. CHj^=CH—(j:—CH 3 
ch 3 o 
91. ci— <j:=c— ch 3 


Cl CH-, 


90. CH 2 =CHCH=CHCH 2 COOH 


92. CH 3 CH 2 CHCOOH 


93. ch 3 ^hch 2 ch 2 —jj:— ch 2 ci 

ch 3 o 
ch 3 

95. CHssC—C—CH=CH 2 


94. ch 2 =ch—c=ch—ch=ch 2 


96. CH 3 OCH 2 CH 2 CH 2 Br 


97. BrCecC—CH 2 CH 2 Br 


9CS. CHjO—CH,—C—CH, 


97. CHj^HCHj—(j:—NHCH 2 CH 3 
Br O 


icrt. ch 3 ch 2 chchch 3 


101. CICH 2 CH 2 (j:=CH 2 
CH 2 CH 3 


102. CHj=CH—C—CH 2 CH 3 
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Sectroo-IV 

K Bicyclo [2.2.2] oct-5-cn-2-one 
3. Bicyclo [3.2.1.] octane 
5. Bicyclo [4, 2. 0] octane 
7. Cis-1 -bromo-2-chlorocyclobutane 
9. Methyl propanoatc 
11. 4-mcthyIpcntanal 
13* Ocla-l-cne-4-yne 
15 1,5-octadiyne 
17. 2-(i-cyclobutenyl)-l -hexene 
19. 3-ethyM-octene 
21* Cis -1 -r-butyl-3-methylcyclopentane 
23. 7ran£-],2-diethyIcydohcptane 
7>ww-I,4-dime(hyI cyclohexane 



IS. / \ 


»I 



2. Bicyclo [2.2.1] heptane 
4. Spiro [5,4] decant 
6 . Trans- 1,3-dichlorocyclopcntane 
8 . EthyI-2-hromopropanoate 
10 . 2-chloropropanoic acid 
12- 3-pentanonc 
14. 2-mcthyl-3-hexyne 
i<>. 1,3-pcntadienc 
18. 2-isobutyH -heptene 
20 . 2-cyclopropyl-l-hexene 
22, 4-isopropyl-2-oc*ene 
24. 5-s-butyinonane 

C«-l,2-dimcthylcyclopeotane 
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